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This magazine is published to promote 
sound thought upon and concerning 
industrial medicine and traumatic 
surgery. To that end it will contain 
articles, news items, reports, digests, 
and other presentations, together with 
editors’ comments. The editorial pol- 
icy is to encourage frank discussion. 










The editors will exercise care in checx- 
ing on the accuracy of data printed, 
but in all other respects articles and 
opinions of which expression is allowed 
are the opinions of their authors—the 
editors reserving in all cases the right 
to comment on the same, in the cur- 
rent or any subsequent issues, as they 
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The Prevention of Silicosis by Metallic Aluminum 





—A Study of the Effect of Metallic Aluminum: Its Mode and Permanency of Action, 
Effective Dosage and Methods of Administration: Second Paper— 


was shown that the addi- 

tion of small quantities of 
metallic aluminum powder al- 
most completely inhibited the 
solubility of silicious material 
in the beaker. Six rabbits ex- 
posed to quartz dust for six 
months all showed well devel- 
oped silicosis. Seven rabbits 
exposed to quartz dust plus 
1% metallic aluminum pow- 
der for the same period did not develop silico- 
sis. At that time we were not in a position to 
state either the manner in which metallic alu- 
minum reduced the solubility of silicious material, 
or from the animal experiments whether the alu- 
minum was acting locally or systemically, or for 
what period after the cessation of dusting it would 
continue to act. This paper reports the further 
progress of this investigation. 


|: a preliminary paper’ it 


Chemical Experimentation 


HE technical details pertaining to the various 
substances used in the experiments are given 
in an appendix.* 

The term “solubility” is used to indicate the con- 
centration of silica in the solution under the condi- 
tions as noted, determined colorimetrically,’ and 
expressed as parts per million (p.p.m.). The term 
“reduction in solubility” indicates the difference 
between the solubility of the silica in the presence 
of the aluminum powder and its solubility in the 
absence of aluminum powder. It will be noted that 
the solubility figures for different samples of quartz 
with no added aluminum vary considerably. The 
figures do not refer to an equilibrium solubility of 
Silica but to the actual amount of silica dissolved 


* For lack of space this appendix is not printed here. It is on deposit with 
the American Documentation Institute, Washington, D. C. 
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from a given sample in a 
given time at a given tem- 
perature. In view of the fact 
that quartz dissolves extrem- 
ely slowly it is evident that 
the actual figures in any case 
will depend upon the surface 
exposed, i.e., fineness of grind- 
ing of the different samples. 

In an endeavor to determine 
the mechanism by which met- 
allic aluminum reduces the 
solubility of silicious materials the following ex- 
periments were conducted: 

1. Flocculation.—It was noted in solubility de- 
terminations on aqueous suspensions of silicious 
materials that the addition of small amounts of 
metallic aluminum powder produced a flocculation 
of the particles whereas untreated suspensions re- 
mained in the dispersed phase. The effect of posi- 
tively- and negatively-charged dyes was then de- 
termined on the flocculation and solubility of 
quartz suspensions. 

It is shown in Table I that the negative dyes 
neither produced flocculation nor appreciably re- 
duced the solubility of the quartz. On the other 
hand the positive dyes did produce flocculation 
and a fair degree of reduction in solubility. 

The effect on the solubility, particle charge, and 
mobility produced by the addition of increasing 
amounts of metallic aluminum powder to quartz 
suspensions was then determined. 

It will be noted in Table II that with 0.036% of 
extremely fine aluminum the solubility has been 
reduced by 93%, but the flocculation is very slight, 
whereas it took 0.9% to produce complete floccula- 
tion and neutralization of the charge. 

2. Adsorption of dissolved silica on aluminum.— 
Knowing the adsorptive properties of aluminum 
hydroxides and activated oxides, tests were con- 
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ducted to determine the rate of removal of silica 
from “solution” and the quantities of these com- 
pounds required as compared to metallic alu- 
minum. 

It will readily be observed in Tables Illa and 
IIIb that metallic aluminum is much less effective 
in removing silica from “solution” when compared 
with the activated oxides and hydroxides over a 
short period of time. However, when using metal- 
lic aluminum in large amounts and over longer 
periods of time, soluble silica can be removed to a 
greater extent, as shown in Chart I. This is in all 
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hydrated aluminum oxide. On this assumption, 
the solubility of various silicious powders, with 
and without the addition of 1% metallic aluminum 
powder, was determined at hydrogen ion concen- 
trations of pH 4 to pH 12. Some of these results 
are shown in Charts 2, 3 and 4. It will be seen that 
the addition of aluminum powder inhibits the 
solubility of silica in the various minerals through 
the hydrogen ion concentration range pH 6 to pH 
11. Above pH 11 and below pH 6 the inhibition 
appears to be ineffective. This strongly indicates 
the presence of an insoluble aluminum compound 





TABLE I. 
Errect OF DyEs ON FLOCCULATION AND SOLUBILITY OF QUARTZ SUSPENSIONS 








Solubility Per cent 
SiOzp.p.m. Reduction Flocculation 





Quartz suspension (control) 
“ “ 


+ Biebrich scarlet (neg.)............ 
I in we ciemeeesas san 
+ Methylene blue (pos.)............ 
| —* eee E Se 
oe ere 


absent 

nil absent 
19.0 absent 
31.0 present 
11.0 present 
64.0 present 





containers, 37° C. continuous agitation 20 hours. 


1 g. quartz and 5 ce. of 0.1 % solution of each dye was diluted to 50 cc. with distilled water. 


Pyrex glass 








TABLE II. 


EFFect oF VARIOUS AMOUNTS OF METALLIC ALUMINUM POWDER ON THE SOLUBILITY, 
PARTICLE CHARGE AND MOBILITY OF QuARTZ SUSPENSIONS 





Solubility 
SiO2p.p.m. 


Mg. Al 
Added 


Reduction 


*Charge on 
Particles 


Floccu- 
lation 


Per cent 
tMobility 





1 g. quartz + 50 cc. water . .0. 76.0 


> 
ou 
i) 


+4++4+++4+4+ 
o Commas 
CONN RHO 


“ 


+ 
2 


neg. 
neg. 
neg. 
neg. 
neg. 
neg. 
neg. 
++++ neg. 
almost very small 
complete neg? 
complete nil. 


S SSSSESES 
Oo cooooosoo 
S SHON WHKWWNN& 
SO ONG*HOaADWO 





Bakelite containers, continuous agitation 20 hours. 37° C. 
* Cataphoretic observations conducted in an Abramson cell. 


t Mobility units — cm. 


r second and per volt per cm. 


We acknowledge our thanks to Mr. Newman, of the Department of Physics, University of Toronto, for con- 


ducting the experiments on the particle charge and mobility. 


probability due to the continuous production of 
more hydroxide over a longer period. 

3. Adsorption of aluminum on the silicious par- 
ticle-——The above experiments did not account for 
the prompt large reduction in solubility produced 
by the addition of small amounts of metallic alu- 
minum to silicious materials. It was then assumed 
that the reverse process might take place, that is, 
the reduction in solubility might be due to a film 
of an insoluble aluminum compound being ad- 
sorbed on the surface of the silicious particles. The 
following experiments were conducted to test this 
assumption. 

Table IV shows clearly that the addition of small 
amounts of aluminum powder stops further “solu- 
tion” when added at various time intervals, with- 
out appreciably removing the dissolved silica from 
solution. This experiment tended to confirm the 
theory of adsorption. It was then assumed that the 
film absorbed on the quartz particle might be a 





on the surface of the quartz particles, preventing 
their solution within this pH range. 

To demonstrate that the adsorbed hydrated alu- 
mina coating, in preventing the solution of silica, 
depends on the amount present and the surface to 
be coated solubility tests were conducted on silica 
smoke (-20 Angstr6m units) and McIntyre quartz 
(-5u), with and without the addition of varying 
amounts of metallic aluminum powder (Chart 5). 
It is definitely shown in Chart 5, that the amount 
of aluminum required to reduce the solubility of 
silica suspensions is dependent on the total sur- 
face of the silica particles. 

The permanency of this adsorbed film on quartz 
particles was tested in water and physiological 
solutions (Locke’s) for a period of 13 months. The 
results obtained in Locke’s solution are shown in 
Table V and are similar to those obtained in water. 

In a further experiment a mixture of quartz to 
which 1% metallic aluminum had been added was 
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placed in Locke’s solution. This solution was 
changed daily for a period of three months. At the 
conclusion of the experiment there was no in- 
crease in the solubility of the quartz. 

4. Staining of the adsorbed film.—To determine 
the nature of the adsorbed film samples from the 
above tests (Table V) taken at various periods, 
were treated with aurine dye (aurinetricarboxylic 
acid) which gives a characteristic cherry red col- 
our with aluminum hydroxide. It was difficult to 
be sure of the dyed film on such small particles un- 
der the microscope, so larger pieces of quartz from 
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samples, when taken from the solution and washed 
thoroughly, could not be stained with aurine unless 
again subjected to the aluminum treatment. 

5. Identification of the adsorbed film by the elec- 
tron diffraction pattern.—Dr. Lester H. Germer 
and Mr. K. H. Storks, of the Bell Telephone Lab- 
oratories, New York City, have very kindly made 
a preliminary study of the material which is preci- 
pitated upon silica by the reaction of water and 
aluminum. They have identified this material as 
a hydrated oxide of aluminum. By a spectroscopic 
examination of the film scraped from a quartz sur- 











TABLEs IIIa. anv IIIb. 


EFrrect OF ALUMINUM PowpeRr, AcTIVATED ALUMINUM OXIDE AND ALUMINUM HyDROXIDE 
on Sopium SILicaTE AND SOLUBLE Quartz SOLUTIONS 








Original Final SiOzp. .m. 
Concentration Concentration Removed from 
SiOep.p.m. SiO2p.p.m. Solution 











TABLE 


Sodium silicate solution pH 7.5 (control)........... cena 
50 cc. + 30 mg. AlpO; (%242-5)..............0....0000. 
50 cc. + 30 mg. Al,O; (S-242-5)..............0.0.....5.. 
SOF circ aca dness san dneewenesecee ke 


BO ie Sr In ok oA er hs We ace kgsekenscstencane 


Quarts filtrate pH 7.5 (control)... ...............eeeees 


25 ce. + 7.2 mg. AMOH)s (780A)... ...... 22... eee eee 
25 cc. + 7.2 mg. AMOH)s (771-1)... ........... 2. ee eee 


25 cc. + 4.7 mg. AlpO; (S-242-5).............. bekaaeas 
Te le ee Oe os 6 oa binaries okencacdunasens 





Illa. 

MO 20.7 20.4 

_ 20.7 1.3 19.5 
oe 20.7 2.3 18.6 
- 20.7 20.8 nil 
~ 20.7 20.5 nil 
IIIb. 

oe 89.2 90.3 —— 
- 89.2 76.3 12.9 
.. 89.2 76.3 12.9 
ais 89.2 71.9 17.3 


ie 2) 
c=) 
to 
| OO 
iw) 
~] 
om 
co 





Bakelite tubes 37° C., 20 hours continuous agitation. 


Quartz filtrate dialyzed through cellophane. 











TABLE BUxe 


EFFECT OF THE ADDITION OF SMALL AMOUNTS OF METALLIC ALUMINUM 
TO Quartz SusPENSIONS aT Various TIME INTERVALS 








Time of Addition SiOgp.p.m. 
of Aluminum When Aluminum SiO2p.p.m. 
(in minutes) added 





60 3.3 2.6 
120 5.8 4.8 
180 5.5 5.0 
300 10.8 9.6 
360 15.4 13.1 
415 14.3 11.6 

— 31.2 


control 





1 g. quartz powder, 100 cc. distilled water used in each test. 


25 ce. quartz suspension removed during agitation for silica determination at stated time intervals; then 1.8 


mg. aluminum added. 


Bakelite containers 37° C. Continuous agitation. 





% to 8 inch slabs were then treated with metallic 
aluminum and water for varying periods of time 
(4 to 38 days), taken out, washed and scrubbed 
with a brush, and placed in a 2% aqueous solution 
of aurine, buffered at pH 5.2, heated to 70° C. for 
five minutes, removed and washed. These pieces 
Stained a cherry red colour, whereas quartz not 
treated with aluminum and subjected to the dye 
treatment failed to show any coloration (Fig. 1). 
Different types of activated oxides and hydroxides 
of aluminum were used in similar tests, and it was 
found that the intensity in colour of the dyed sur- 
face corresponded closely to the effect of these 
compounds in reducing the solubility of quartz 
(Table VI). 

It was found that the stainable film on the sur- 
face of aluminum-treated quartz when subjected 
to solutions more acid than a pH of 4 or more alka- 
line than a pH of 12 completely disappeared. These 








face they showed that its silica content was less 
than 0.5% of its alumina content. After drying the 
film electron diffraction patterns characteristic of 
the crystalline alpha aluminum monohydrate 
(Al,O;.H2O) were obtained. The drying was neces- 
sary because electron diffraction patterns must be 
taken in vacuo. Since experiments show that the 
crystalline alpha monohydrate does not stain 
deeply enough with the aurine dye to account for 
the observed colour, while the precipitated gelati- 
nous hydrated oxide is deeply stained, it appears 
probable that the film on the quartz is a gelatinous 
hydrated oxide of aluminum which is converted 
into the crystalline monohydrate on drying.* 
Following this work tests were made to deter- 
mine the effect of aluminum mono and trihydrate 





* Dr. Germer and Mr. Storks are entanzing their work, and we under- 
stand that they will publish a description of it elsewhere when it is comple‘ed. 


In the meantime, this prelimirary statement of their results is made with their 
approval. 
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Suicre Acio Sowrion — 

Suscie Acito Sowriow + Artuminum Powner 
() Gram een 100 cc. So.uTrion) 

Distuceo Waren Conrror 


CHART 1 
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SiO, Parts een Mitiom in Sowurion 
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CHART 1 shows the effect of iarge amounts of 

aluminum powder on a solution of silicic acid. Waxed 

glass containers; room temperature 20° C.; occasional 
agitation 





CHART 2 
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PH oF Burren So.uTion 


CHARTS 2, 3, and 4 show solubility of various sili- 

cious powders with and without metallic aluminum 

powder at various hydrogen ion concentrations. One 

gram powder and 50 cc. buffer solution used in each 

test. Temperature 37° C.; continuous agitation, 20 
hours; bakelite containers 


on the solubility of quartz as compared to metallic 
aluminum and activated alumina. 

This experiment shows clearly that the mono and 
trihydrate of aluminum have no effect in prevent- 
ing the solution of the quartz particle; whereas the 
activated amorphous alumina inhibited the solu- 
tion by 89% but was not as effective as the metal- 
lic powder. 


Chemical Discussion 


ARDNER?* has brought forth experimental 
evidence which strongly suggests that the 
toxicity of solica is due to that portion of the silica 
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Assestos Woo — 
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CHART 5. The amount of aluminum necessary to 

reduce the solubility of silica in relation to particle 

size. One gram powder -| 50 cc. water used in each 

test; pyrex glass containers; 37° C., 20 hours’ con- 
tinuous agitation 


which is in the dispersed colloidal form. Whether 
or not this theory is correct our experiments seem 
to show that what we have defined and determined 
as “solubility” is a measure of the toxicity of the 
quartz particle. We have demonstrated that the 
adsorbed film of hydrated aluminum oxide is suf- 
ficiently impermeable to prevent silica from pas- 
sing into what we have defined as “solution,” i.e.. 
the state in which it will form silico-molybdic acid. 

Flocculation. — It has been observed by other 
workers that aqueous suspensions of quartz 
powders are flocculated by many substances. Posi- 
tively charged dyes, the hydroxides of nickel, iron 
and tin, as well as minerals such as gypsum, and 
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the mineral mixtures present in certain country 
rocks and shales, all flocculate quartz suspensions. 
It has been shown (Table I) that flocculation may 
be present with very little reduction in “solubility” 
and (Table II) that a marked reduction in “solu- 
bility” can take place with slight flocculation only. 
The immediate and permanent reduction in the 
“solubility” of quartz by metallic aluminum can be 
accounted for only to a slight extent by floccula- 
tion brought about by the neutralization of the 
charge on the quartz particles. 

Adsorption of dissolved silica on aluminum. — 
Metallic aluminum in small quantities over a short 
period of time has been shown to be only slightly 
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num powder, strongly suggest that removal of the 
adsorbed film, allowing the rapid solution of the 
silicious particles, takes place at hydrogen-ion con- 
centrations corresponding to those at which alumi- 
num hydroxide is soluble. 

The cherry-red staining with aurine on the sur- 
face of quartz after immersion in aqueous suspen- 
sions of aluminum and the gelatinous forms of its 
hydroxides, again strongly suggest the presence of 
an adsorbed film of gelatinous hydrated alumina. 
In all cases the aurine-stained film on quartz after 
treatment with aluminum powder at room tem- 
perature has been much more pronounced than 
that produced by activated oxides and hydroxides 








TABLE V. 


SoLuBILITY OF QuARTZ IN LOCKE’s SOLUTION WITH AND WITHOUT 
ALUMINUM PowDER OVER LONG PERIODs OF TIME 











Quartz Quartz 
Control + 1p.c Aluminum 
Days SiO, SiO, per cent 
Reduction 











Quartz Quartz 
+ 2 p.c. Aluminum + 3 p.c. Aluminum 
SiO, per cent SiO, per cent 
Reduction Reduction 








385 ........ 99.5 ........ acted at 99.0 .... 











wder, 500 cc. distilled water, with the addition of 1, 2, and 3 % aluminum were placed in rubber 


5 g. quartz pe 
stoppered pyrex flasks and allowed to stand at room temperature with occasional agitation. 





effective in removing silica from “solution,” while 
some of the oxides and hydroxides were more effi- 
cient. There was found to be a great variation in 
the adsorptive properties of various types of these 
compounds, depending on their method of prepara- 
tion. While larger quantities of the metal did re- 
move silica from “solution,” this was undoubtedly 
due to the production of more hydroxide over a 
long period of time. This time factor alone shows 
that the rapid reduction in “solubility” of the sili- 
cious particles by small amounts of metal cannot 
be due to the removal of silica from “solution.” 
This is also corroborated by Table IV, where the 
addition of small amounts of aluminum to quartz 
suspensions immediately prevents further solution 
without appreciably diminishing the silica in solu- 
tion. 

Adsorption of aluminum hydroxide on the silici- 
ous particles—The prevention of further “solu- 
tion” of quartz suspensions, produced by the addi- 
tion of small amounts of metallic aluminum 
powder, suggested that the negative charge on the 
quartz particles was being satisfied by an adsorbed 
film of positively charged hydrated alumina. The 
neutralization of the charge on the suspended 
quartz particles resulted in their flocculation and 
the adsorbed film of hydrated alumina prevented 
further “solution” of the quartz particles. It is 
known that aluminum hydroxide is almost com- 
pletely insoluble within the range pH 5.5 to 8.4, 
forming a soluble salt when the solution is more 
acid than pH 4 and a soluble aluminate when it is 
more alkaline than pH 12. The solubility curves at 
various hydrogen ion concentrations of quartz and 
Silicate (Charts 2,3 and 4) with and without alumi- 











including those that produced marked reductions 
in the solubility of quartz suspensions. The fact 
that the film, demonstrable by aurine staining, is 
removed by immersion in solutions above or below 
a pH range of 4 to 12, and cannot again be stained 
unless treated with aluminum, adds further evi- 
dence that the film is hydrated alumina.* 


Antidotal Rocks 


HE modifying influence which shale, country 
rock and certain silicates seem to exert on the 
production of fibrosis caused by free silica is oc- 





TaBLe VI. 


EFFEct OF ALUMINUM MONO AND TRIHYDRATE ON THE 
SoLuBILITY OF QUARTZ 








Solution Per cent 
SiOzp.p.m. Reduction 
ES Ee ae ee 133 oa 
Quartz + 10 mg. Al(ii)............... 4 97.0 
Quartz + 30 mg. corundum........... 131 —— 
(Quartz + 30 mg. activated 
amorphous alumina (S-242-5)...... 15 89.0 

Quartz + 30 mg. alpha monohydrate 

I oat ae wi cia iar atk-n sad tt 131 —- 
fyuartz + 30 mg. alpha trihydrate 

RRR I ee ie aa ee eee 132 — 





1 g. quartz— 50 cc. water. Bakelite tubes. Continuous agita- 
tion 23 hours. 37° C. 





cupying an important place in the investigations 
of many prominent research workers—King,* * 
Brisco,» Whitehouse*® and others. Haldane’ be- 
lieved that these antidotal rocks moderated the ac- 





* Through the kindness of Dr. Germer and Mr. Storks, whose tentative 
findings have been pointed out above this absorbed film can now be definitely 
identified as a form of hydrated alumina. 
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tions of silica in two ways—by dilution and by 
some form of antagonism. It is of interest in this 
connection to point out that in the mines of the 
Porcupine district of Ontario the men working in 
the crusher houses of the mills do not develop sili- 
cosis, although there is approximately 35% of free 
silica in the mill feed. In a previous paper® it was 
pointed out that animals exposed to this dust, al- 
though having large amounts of dust in their lungs, 
failed to show any fibrosis up to a period of 12 
months. 

The authors have conducted an investigation into 
mill feed, country rock and slate obtained in the 
Porcupine camp, and although this investigation is 
far from complete they have found that these three 
materials, having low silica solubilities themselves, 
when added in 50-50 proportions to quartz will re- 
duce the solubility by 70 to 80%. It was further 
found that when these mixtures were treated with 
alkaline solutions above pH 12 the antidotal ma- 
terials had lost their ability to further retard the 
“solution” of quartz, and aluminum hydroxide was 
found to be present in the solution. We wish to 
point out the similarity of the reaction when alumi- 
num-coated quartz is treated in an alkaline solu- 
tion above pH 12 (Chart 2). 

Analysis of these rocks showed them to contain 
from 10 to 20% of alumina, present chiefly as sili- 
cates. The authors believe that the modifying ac- 
tion of antidotal rocks is due in part to the alumi- 
num present, to a slight extent, as free hydroxides 
derived from the breaking down of these silicates 
—perhaps connected with the weathering of pyrite 
or other sulphides present. In the lung these 
weathered silicates, if present in large amounts, 
may have the same effect on the silica as they did 
in the beaker. Gardner? has demonstrated that 
the hydrated oxides of iron when added to quartz, 
have a definite retarding effect on cellular reaction. 
We believe that some antidotal rocks may contain 
considerable quantities of iron, the hydrated ox- 
ides of which, by taking silica out of solution, may 
also be playing a part in the antidotal mechanism. 

From the experiments recorded in this paper, 
those in a previous communication, and from ex- 
periments that space does not permit recording 
here, it has been shown definitely that metallic 
aluminum prevents “solution” of quartz and silici- 
ous materials in three ways: to some extent either 
by flocculation, or the removal of silica from “solu- 
tion” by adsorption, but chiefly by coating the 
mineral particles with gelatinous hydrated alum- 
ina that almost entirely prevents their solution. 
The solution-preventing action of the gelatinous 
layer of hydrated aluminum seems to be responsi- 
ble for the powerful effect of the small amounts of 
metallic aluminum required to inactivate quartz 
particles, as compared to the large amounts of 
other protective agents required, such as gypsum. 
iron oxides, etc. 


Animal Experimentation 
HE animal experiments consisting of three 
main groups were carried out to determine: 
(1) whether the inactivation of quartz by alumi- 
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num was a local or systemic reaction; (2) the tissue 
reaction produced by the injection of quartz 
powder, the solubility of which, prior to injection, 
had been progressively depressed by the addition 
of increasing amounts of aluminum; (3) the reac- 
tion produced in the lungs by the retention of in- 
haled aluminum dust, quartz dust and mixtures of 
quartz and aluminum dusts, when breathed in 
varying proportions either separately or as admix- 
tures. During the course of the different experi- 
ments numbers of the rabbits died from infections, 
Those animals were discarded in which the infec- 
tive process in any way obscured the reaction pro- 
duced by the presence of dust and are not included 
in the data recorded below. 

1. Local or systemic reaction. — To ascertain 
whether aluminum powder was acting locally or 
systemically in preventing fibrosis the following 
experiments were conducted. (a) Rabbits were 
fed metallic aluminum powder in their rations, 10 
mg. each, daily, and dusted for 12 hours with 
quartz dust. (b) Rabbits were injected subcu- 
taneously, intramuscularly, intraperitoneally, and 
intravenously, with varying amounts of metallic 
aluminum powder at various intervals while being 
subjected to quartz dust, 12 hours daily. (c) Sub- 
cutaneous injections of 10 mg. of—5y» quartz were 
made into the backs of a series of rabbits, and they 
were then exposed to aluminum dust 12 hours 
daily. (d) To another series of rabbits injected 
subcutaneously with quartz only, weekly intra- 
venous injections of varying concentrations of 
metallic aluminum powder were given. 

Animals from these groups were killed at vari- 
ous intervals, and sections for microscopic exami- 
nation prepared from lungs, liver, spleen, kidney 
and the areas injected with quartz. Microscopi- 
cally there was no evidence found to indicate that 
aluminum was acting systemically. Animals in 
groups a and b developed fibrosis to the same ex- 
tent and at the same rate as control animals dusted 
with quartz only. In groups c and d fibrotic nod- 
ules developed at the same rate and were of the 
same character and degree as the controls. 

2. Amount of aluminum necessary to inactivate 
quartz in tissue-——The relation between the solu- 
bility of quartz in water, the amount of metallic 
aluminum needed to inactivate quartz, the tissue 
response, and the stability of the hydrated alumina 
coating on the quartz particles was determined by 
the following experiments. 

Samples of 5u quartz were prepared by grinding 
quartz on quartz and separating by air-sedimenta- 
tion. To these samples varying amounts of metal- 
lic aluminum powder were added and the solu- 
bility of the mixtures determined in water after 20 
hours’ agitation. Ten mg. amounts of all thesé 
samples were then injected into each of several 
rabbits, and cross-sections of the injected areas ex- 
amined microscopically at two and seven months. 
At two months the sections of the injected areas 
showed nodular fibrosis with metallic aluminum 
concentrations up to 0.33% and a foreign body re- 
action with 0.85% or greater. At seven months 
this picture was unchanged (Fig. 2). 
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3. Dusting experiments.—The methods of dust- 
ing and the appartus used in repeating the original 
experiments at the McIntyre mine were the same 
as described in our first paper.’ In the experiments 
conducted at the Department of Medical Research, 
however, tube mills, lined with rubber, were used 
instead of quartz lined tumble boxes, as tests had 
shown practically no wear on this special rubber 
liner and contamination of the quartz dust was 
negligible. The mills were easy to install and re- 
quired a minimum amount of attention. The cages 
were designed to house 12 rabbits each, and were 
arranged in groups to take care of various types of 
dusting. Each cage was connected to a negative 
pressure ventilating system and care taken to 
avoid dust contamination from group to group. At 
weekly intervals the ventilating system was 
checked with an anemometer, dust counts esti- 
mated by the Franks photoelectric machine,’ and 
particle size determined. The total SiO, and total 
aluminum content as well as the solubility of the 
dust in the various cages were also determined. 

All dusted animals, the findings on which are 
recorded below, except the aluminum controls, 
were exposed for varying periods of time to differ- 
ent concentrations, as noted, of quartz and/or 
aluminum dust of approximately 20,000 particles 
per cc., the majority being under 3 microns in di- 
ameter. At various intervals animals were killed 
to determine the amount of dust in the lungs and 
the type of tissue response. Portions of all lungs 
were assayed chemically to determine the amount 
of quartz and aluminum present. The aluminum 
assays have been expressed as milligrams of the 
metal per 100 g. of the dried tissue. The micro- 
scopic sections were prepared in the same manner 
as stated in our first paper. 

Aluminum control animals.—Rabbits were ex- 
posed to aluminum dust to determine the effect of 
inhaled aluminum in the lung and on the general 
health of the animals over long periods of time. 
Eight rabbits were exposed to an atmosphere con- 
taining freshly ground finely particulate aluminum 
powder in a concentration averaging 7,000 particles 
per ce., 12 hours daily for 14 months. Following 
cessation of the dust exposure some of the animals 
were observed for an additional seven months. 
Chemical assay of the lungs showed them to con- 
tain from 270 to 1,200 mg. of aluminum per 100 g. 
of dried tissue. During their lifetime these ani- 
mals gained normally in weight, and from the ap- 
pearance and texture of the fur and their general 
behaviour there was no evidence of any harmful 
effect due to the inhalation of the aluminum dust. 

The gross and microscopic examination of the 
tissues apart from the lungs showed them to be 
normal. In the gross the lungs showed a uniform 
dark mottling of the pleural surfaces and on sec- 
tioning this was seen to be distributed uniformly 
throughout. Apart from this the lungs appeared 
normal. Microscopic examination showed the 
mottied areas, seen in the gross, to be aggregates 
of dust cells almost completely filling adjacent 
alveolar spaces. These cells contained irregular 
shaped opaque particles, the majority being under 
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3u in diameter. Practically all these particles 
were present in the dust cells. These cells pre- 
sented regular outlines and their nuclei stained 
well. The alveolar walls throughout the lung 
showed no evidence of thickening except occasion- 
ally in the dust-containing areas. This thickening 
consisted of a slight alveolar endothelial prolifer- 
ation. The ciliated epithelial lining of the bron- 
chial tree appeared normal. The lymphatic spaces 
and aggregates throughout the lung contained rel- 
atively few dust-laden cells, and showed no evi- 
dence of thickening or damage. The opaque par- 
ticles seen in the dust cells were observed to give 
off bubbles and completely disappear when a drop 
of 6N NaOH was placed on a section under a cover 
slip. Sections stained with aurine showed the 
cytoplasm of these dust cells to contain varying 
concentrations of a cherry red colour (Figs. 3 and 
4). 

Quartz controls.—All the control animals used 
for the various experiments were housed in a 
separate group of cages and received quartz dust 
for 12 hours daily. As recorded in Table VII 
practically all these animals from five months on 
showed the nodulations typical of silicosis, occur- 
ring first in the peribronchial and perivascular 
lymphatics and later in the alveoli. A detailed 
description of the pathological findings is not given 
here as they are the same as reported in our pre- 
liminary paper.’ It will be observed that the 
aluminum content of these lungs varies consider- 
ably. This is due to the varying amounts of alumi- 
num silicates known to be present in the quartz 
used for dusting. No hydrated alumina could be 
demonstrated in any of these lungs by the aurine 
staining method (Figs. 5 and 6). 

Admizxtures of quartz and aluminum.—Quartz 
and aluminum pellets were ground together to 
produce variable mixtures of dust in different 
cages containing approximately %, 1, 2, 3% of 
aluminum, in order to determine the minimum 
concentration necessary to prevent fibrosis. The 
findings in these animals are tabulated in Tables 
VIII and IX according to the percentage of total 
aluminum found in the lungs in relation to the 
silica content. It was not possible, by direct chem- 
ical assay, to distinguish between the amount of 
aluminum derived from the silicates present in 
the quartz, and that from the inhaled aluminum 
powder. The amount of aluminum derived from 
the inhaled aluminum powder can be determined 
indirectly by deducting from the total aluminum 
content the average percentage (0.4) of aluminum 
present in the lungs of the control animals. When 
this blank is deducted it will be seen from Table 
VIII that the lungs of some animals having less 
than 1% aluminum show fibrosis. These lungs 
presented a striking contrast when compared with 
those lungs containing more than 1% aluminum. 
However, the fibrosis present in the lungs of these 
animals was not as extensive as that observed in 
the control animals having comparable exposures. 

The hydrated alumina demonstrable by aurine 
staining in these lungs had a patchy distribution. 
The outstanding finding was the absence of fibrosis 
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in all areas where demonstrable hydrated alumina 
was present, whereas in those areas showing fibro- 
sis no hydrated alumina could be detected (Figs. 7, 
8, 9 and 10). 

Alternate dusting with quartz and aluminum.— 
The question arose as to whether it was necessary 
to have aluminum dust intimately mixed with the 
silicious dust during inhalation or could the same 
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objective be attained by the alternate dusting with 
aluminum and quartz. As this would be of im- 
portance in the practical application of aluminum 
dust for the prevention of silicosis the following 
experiments were conducted. 

A group of animals was exposed for 12 hours 
daily to quartz dust (20,000 particles per cc.) then 
transferred to a cage where they received alumi- 
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Tasie VIII 
ADMIXTURE OF QUARTZ AND ALUMINUM Dusts—12 Hours DalILy 
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num dust (7,000 particles per cc.) for 40 minutes. similar to that described in detail in a preliminary 
Another group received 40 minutes of aluminum paper.’ The most important finding was the uni- 
dusting prior to the 12 hours of quartz dusting. form distribution of the hydrated alumina inti- 

The findings in these animals are recorded in mately mixed with the quartz particles. This con- 
Table IX. No evidence of fibrosis was observed trasted with the patchy distribution seen in the 
in the lungs of these animals. The dust present in animals exposed to admixed quartz and aluminum 
these lungs produced only a foreign body reaction dust (Figs. 9 and 10). 
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PLATE I 
PHOTOGRAPHS REPRODUCED IN NATURAL COLOURS FROM KODACHROME FILMS. 
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Fig. 6 


Fig. 1—Upper quartz coated with hydrated alumina, then subjected to aurine dye treatment (red stained). Lower 

quartz uncoated but subjected to the same dye treatment (not stainable). Fig. 2.—This series of quartz injections was 

made into the back of the same animal. Figs. 3, 5, 7, 9, 11.—Stained with routine hematoxylin and eosin. Figs. 4, 6. 

8, 10, 12.—Stained with aurine to demonstrate presence of red staining hydrated alumina. Figs. 3 and 4.—Tyvical 

foreign-body response produced by aluminum dust. Figs. 5 and 6.—Typical nodular fibrosis produced by quartz dust. 
Note absence of any hydrated alumina. 
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PLATE II 
PHOTOGRAPHS REPRODUCED IN NATURAL COLOURS FROM KODACHROME FILMs. 





"4 

Fig. 11 Fig. 12 
er Figs. 7? and 8.—Typical foreign-body response produced by admixture of quartz and aluminum. Figs. 9 and 10.— 
as Typical foreign-body response produced by daily dusting with aluminum for 40 minutes before or after the 12 hours’ 
6. Quartz dusting. Figs. 11 and 12.—Silicotic rabbit subsequently dusted with aluminum 20 minutes daily. Note 
al preset of alumina in quartz containing dust cells showing foreign-body reaction and absence of alumina in areas 


st. of early fibrosis. 
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Pathological Discussion 


LL THE experimental evidence indicates that 
the inactivation of quartz by aluminum is not 
a systemic reaction but takes place only when 
aluminum is closely associated with quartz in body 
cells or fluids. It has been shown by subcutaneous 
injections and dusting experiments that the mini- 
mum amount of metallic aluminum necessary to 
inactivate quartz in tissues is 1% when uniformly 
mixed with quartz. 
The method used in these experiments to pro- 
duce an admixture of quartz and aluminum dust 
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aluminum. In spite of this faulty distribu‘ion 
these animals developed less fibrosis and at a 
much slower rate than the control animals. A bet- 
ter procedure to follow would be to introduce into 
the cages containing the quartz dust a desired 
quantity of aluminum powder (-3,) from an inde- 
pendent source. 

The aluminum dust to which the group of rab- 
bits was exposed for 40 minutes daily was pro- 
duced by grinding aluminum pellets together. This 
dust was constantly uniform, most of the particles 
being under 3» in diameter, which accounts for 
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*This equation actually represents the ratio of quartz to aluminum and not the true percentage. Due to the fact 
that they are practically the same and we have used percentage throughout the paper we have used this term 
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was not entirely satisfactory. While chemical 
analysis and solubility tests indicated a sufficient 
percentage of aluminum to inactivate the quartz, 
the size of the aluminum particles varied consider- 
ably. Following recharging of the boxes or mills 
most of the aluminum dust produced for a tew 
days was too coarse to gain entry to the lung. As 
grinding progressed the aluminum dust produced 
was considerably finer, the majority of the parti- 
cles being less than 34 in diameter. We believe 
that this accounts for the patchy distribution ot 
the aluminum and the areas of nodules containing 
no demonstrable aluminum in the lungs of the 
animals dusted with admixtures of quartz and 


NOTE: The aluminum percentage above represents the 


total aluminum present. Allowance must be 
made for the average amount present in control 
animals. 


the uniform distribution of the stainable hydrated 
alumina in the lungs of these animals and the ab- 
sence of any fibrosis. 

At the present time we have no evidence to indi- 
cate how long the coating of hydrated alumina 
will continue to inactivate quartz in the lung. The 
stability of the hydrated alumina coating through 
the hydrogen ion concentration range correspond- 
ing to that of the normal lung tissues and the in- 
activation of quartz in the dusted animals for 
periods up to 17 months indicate that it is relative- 
ly permanent. We do not believe, however, that 
the factor of the permanency of the coating is of 
primary importance. This is indicated by results 
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obtained on a group of silicotic rabbits exposed 
daily to aluminum dust for a period of 20 to 60 
minutes and killed at intervals of from one to six 
months. Sections of these lungs indicate that the 
aluminum dust is being engulfed mainly by the 
quartz containing dust cells (Figs. 11 and 12), and 
that the further solution of these particles is pre- 
vented, halting further progression of fibrosis, and 
allowing these cells to be eliminated in the bron- 
chial mucus. These experiments indicate that 
should the coating be gradually removed by the 
lung fluids over long periods of time, subsequent 
dusting with alumintim powder should recoat and 
again inactivate the quartz particles. Observa- 
tions are being continued on the animals remain- 
ing in the various experimental groups. 


The Industrial Application of Aluminum 


HE practical application of metallic aluminum 
powder for the prevention of silicosis has been 
questioned by some, who claim that an explosive 
hazard would exist if aluminum dust were intro- 
duced into the atmosphere of a mine. The authors 
prior to the publication of their first paper were 
familiar with the work on the explosive properties 
of metallic aluminum powder done by Mason and 
Taylor,'® of the Aluminum Research Laboratories 
(Aluminum Co. of America). These investigators 
demonstrated the fact that the minimum amount 
of aluminum powder required to produce an ex- 
plosive mixture in air is 40 mg. per litre (40 ounces 
per 1,000 cu. ft.). They conducted further tests, 
using varying mixtures of silicious dust and alum- 
inum powder to determine the explosive limits. 
They found that when two parts of silicious dust 
and one part of aluminum powder were used the 
mixture would barely ignite if blown through a 
flame. In the explosion chamber, using enough of 
this mixture to give five times the minimum ex- 
plosion concentration of aluminum powder, no in- 
crease in pressure could be obtained on ignition. 
Obviously it would be impossible to produce an 
explosive mixture in a mine with any such quan- 
tities as would be required for our purpose. 
Experimental work has been in progress at the 
McIntyre mine for some time to determine various. 
methods of applying metallic aluminum powder 
for the prevention of silicosis. Certain methods 
have been devised whereby an excellent disper- 
sion of the powder can be obtained in the under- 
ground atmosphere. By using small quantities of 
aluminum powder, varying from 3 to 20 grams, 
dispersed in a dust cloud, reductions in solubility 
of 90% or better were obtained from dust samples 
taken 150 to 300 feet from the face, following a 
drift round blast, having a volume of 8,000 cu. ft. 
These investigations are still in progress and will 
be reported at a later date. 


Conclusions 


ETALLIC aluminum on being converted into 

hydrated alumina reduces the toxicity of 
quartz in tissues in three ways, (a) by floccula- 
lion; (b) by adsorbing silica from solution; but 
(c) chiefly by coating the quartz particle with an 
insoluble and impermeable coating. 
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2. This coating has been definitely identified as 
a gelatinous, hydrated alumina, which on drying 
forms the crystalline alpha aluminum monohy- 
drate, Boehmite (Al.O;.H.O). 

3. The alpha monohydrate and trihydrate of 
aluminum have no effect on preventing silica from 
going into solution. 

4. Other silicious materials when treated in a 
similar manner to quartz and aluminum in water 
appear to be coated by the precipitated gelatinous 
aluminum hydrate. 

5. Under conditions as noted silicosis can be 
produced in experimental animals by exposure to 
quartz dust for five months. 

6. No animals whose lungs on analysis contained 
1% or more of metallic aluminum have shown any 
evidence of silicosis up to periods of 174% months, 
in contrast to well developed silicosis in the quartz 
control rabbits in seven months. 

7. In lungs having less than 1% aluminum 
where fibrosis is present there is no demonstrable 
evidence of hydrated alumina in the fibrotic areas. 

8. In lungs where the hydrated alumina is 
shown on staining to be intimately and uniformly 
mixed with the silica particles fibrosis has never 
been found. 

9. Aluminum dust for the prevention of silicosis 
should be of a particle size below 5 microns and 
grease-free. 

10. It should be uniformly mixed in any inhaled 
dust and bear a definite percentage to this dust at 
all times. 

11. To prevent silicosis aluminum dust may be 
inhaled daily independently of the silicious dust. 

12. The aluminum dust must be sufficiently con- 
centrated in the inhaled dust to provide a mini- 
mum concentration in the lung of 1% at all times. 

13. The inhalation of aluminum dust in large 
quantities over long periods of time showed no 
effect on the general health of the animals and 
no evidence of toxicity or damage to tissues. 

14. Aluminum dust in any concentration neces- 
sary to prevent silicosis has been shown to be hun- 
dreds of times below the explosive concentration 
of aluminum powder. 


[It again affords us pleasure to record that the experi- 
mental work above described, which was conducted both 
at the Department of Medical Research and the McIntyre 
Mines was made possible by the continued interest of Mr. 
R. J. Ennis, General Manager of McIntyre Porcupine 
Mines Limited, and by the financial support of the same 
company, supplied on the recommendation of its President, 
Mr. J. P. Bickell. We wish to thank Sir Frederick Banting 
and members of the staff of the Department of Medical 
Research for the facilities and cooperation extended to us 
in checking our original findings. For the definite identi- 
fication of the hydrated alumina coating on the quartz 
particles we thank most kindly Dr. Lester H. Germer and 
Mr. K. H. Storks of the Bell Telephone Laboratories, New 
York City. We would particularly express our apprecia- 
tion for the cooperation so generously extended to us by 
Dr. Francis C. Frary, Director of the Aluminum Research 
Laboratories (Aluminum Co. of America), and for supply- 
ing us with various forms of metallic aluminum and its 
compounds. 

And finally we would record that same appreciation of 
the excellent work and dependable results provided 
through the efforts of Mr. F. Bremner, Chief Chemist of 
the McIntyre Porcupine Mines, and Mr. H. L. Collins 








Page 146 


(formerly of the Department of Medical Research), as well 
as to other members of the McIntyre staff. ] 
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The Mining 


Some Allergic Manifestations 
— As Observed in Railroad Employees — 


CyriL M. Smith, B.S., M.D., 
Duluth, Minnesota 


HE manifestations of allergic response oc- 

cur frequently. No system of the human 
body is exempt. The skin, respiratory, 
cardiovascular, gastro-intestinal, genito-urinary, 
and nervous tissue, singly or jointly, may show 
evidence of reaction. Nasal manifestations are 
characterized by sneezing, itching, rhinorrhea, 
watery at the onset, later complicated by muco- 
purulent discharge due to secondary infection. 
As a portal of entry for pollen and animal dander 
inhalations, the sensitive mucosa reacts with any 
one or a combination of the preceding symptoms. 
Examination of the nasal mucosa reveals at once 
an edema and hyperemia of the turbinate, con- 
stant or intermittent, which varies as the patient 
assumes the vertical or recumbent position. De- 
pending upon his individual response these symp- 
toms may develop within a few minutes after 
contact with the pollen or animal emanations or 
quickly follow food ingestion. If the symptoms 
assume a chronic character polypi may form and 
obstruction may be continuously maintained. 
Within the course of a few days secondary in- 
fection due to the ever present bacteria will 
produce added postnasal congestion and sinus 
blocking with the added headache and constant 
irritating non-productive cough. The irritating 
effects of the initial watery discharge soon pro- 
duce redness of the nostrils. Examination of the 
purulent exudate will in all cases of allergic re- 
sponse show a predominance of eosinophilic’ 
reddish granular stained polymorphynuclear 
leukocytes if the slide is stained with Wright’s or 
Giesma stain. The process enables one to differ- 
entiate a common bacterial cold from nasal 
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allergic response, and information is easily sub- 
stantiated a few minutes after the collection of 
the discharge. The congestion interferes with 
the activity of the ciliary mucosal epithelium 
which retards drainage. Congestion of pharyngeal 
mucosa produces pressure changes within the 
Eustachian tube most marked when one swallows, 
and diminished hearing results. Topical appli- 
cation may give temporary relief. 

The persistent dry tickling cough or so called 
“throat clearing” is another frequent manifesta- 
tion. Occasionally as in one case, the ingestion 
of food will produce a sudden onset of bronchitis 
and a prompt severe asthmatic attack. Long con- 
tinued allergic response will many times be 
characterized by seasonal or perennial asthma 
with superimposed secondary infection, bron- 
chiectasis, and even emphysema. 

X-rays, while desirable, are not diagnostic of 
sinus involvement for the sinus mucosa also re- 
sponds with swelling and may encroach upon the 
sinus lumen and lead to erroneous conclusions. 
How frequently all these symptoms are inter- 
preted as a common cold and no allergic factor 
is even considered! 

Due to modern radio and press discussion the 
public recognizes that some foods may disagree 
and in particular cases produce gastro-intestinal 
symptoms simulating duodenal ulcer, cholecystic 
disease or irritable colon response. Nausea, vom- 
iting, vague indefinable distress or severe cramps, 
distention, diarrhea, or diarrhea and alternate 
constipation are frequent clues which lead to the 
discovery that a certain food is productive of 
any or all of these gastro-intestinal complaints, 
so commonly designated as indigestion. Chron- 
icity of such complaints is very apparent unless 
one bears in mind what food may do in a sensi- 
tized individual. 

Urinary frequency and output are increased as 
an attack of allergic migraine subsides. 


eo allergy, however, is frequently over- 
looked as a cause of all these symptoms, and 
much economic waste loss results as various 
negative x-ray studies are made. Dissatisfied, the 
patient shops around and again the scene is re- 
peated. During this summer, while using oral 
pollen in capsules as a therapeutic measure, an 
added factor of gastro-intestinal allergic response 
was in evidence. 

Localized allergy was noted in one of my pa- 
tients at the rectal orifice characterized by an 
eczematous eruption with itching due to fissure 
formation. Smears failed to show fungi. Re- 
moval of milk products gave relief. 

Fatigue is both a result and a cause of allergic 
phenomena. Perhaps anoxemia with resultant 
inefficient oxygen supply to the body cells con- 
tributes more to fatigue than any other factor. 

History: Some one has said that with adequate 
history, duodenal ulcer can be diagnosed in 95 % 
of all cases, even without additional laboratory 
data. The same is true of allergy. Detailed his- 
tory of a case under consideration is needed if a 
diagnosis is to be made. History will reveal the 
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presence of allergic phenomena in immediate 
relatives. Direct questions must be asked and 
answers recorded. Frequently I ask my patients 
to write their story in their own words. Many 
respond with dramatic stories, and leads are re- 
vealed. Further questions reveal that these symp- 
toms occur in spring, summer, fall, or winter, or 
are present the year around. What part has 
change of climate or vacations produced in pro- 
duction or relief? Railroad employes are prone 
to travel. What animals are in contact? One had 
never had an attack of asthma until he moved 
into anew home. The first night he had asthma. 
When he remained in town he felt free from 
asthma. Again he returned and again he became 
distressed. A dog was the etiological factor. One 
brakeman developed asthma when the direction 
of wind was from an adjoining cattle barn. He 
developed similar attacks when cattle cars were 
being switched. Numerous complaints of sneezing 
were developed, and orris root, an ingredient of 
face powders, proved to be the source. What 
unusual or seasonal food has been eaten? What 
drugs have been used just prior to the attack? 
What operation has he had, and why? What foods 
disagree? What effect has worry or financial 
matters? Is there associated system involvement, 
as hives, eczema, blocked nose, asthma, headaches, 
diarrhea, loss of appetite, local or generalized 


Food Diary for M.. 


28. Drowsiness 
29. Canker Sore 


5. Toxemia 
. Hives 


Pain 
Night Pain 
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pain, pruritis, weariness, drowsiness, or irritabil- 
ity? Are there new mattreses or new clothes at 
home? What is the patient’s opinion as to the 
cause? Perhaps his suspicions may help confirm. 
What are his food dislikes and why? How did 
the weather affect him? Has there been a time 
that he has overeaten? Then and only then are 
we justified in further search using x-rays and 
indicated laboratory procedures. 

Skin testings, either scratch or intracutaneous, 
are of value. Care must be used in their inter- 
pretation. Negative tests may occur in known 
cases of allergy, yet the positive skin reaction 
characterized by redness or wheal formation in- 
dicate allergic states. Delayed reactions are given 
consideration. Where positive, a reaction is viewed 
with suspicion. The speaker personally performs 
all tests intradermally and makes his own inter- 
pretation. 

The most common food offenders are those most 
frequently eaten. Multiple reactions are of es- 
pecial interest. One allergen may be productive 
of mild symptoms of nasal congestion, such as 
feathers. If such a factor is not recognized, hay 
fever symptoms may be aggravated and prolonged 
due to superimposed pollinosis. Multiple sensi- 
tization is the rule rather than the exception. In 
sensitization the site of absorption may not corres- 
pond to the point of allergic reaction. 


(Modified from Dr. L. P. Gay, St. Louis, Mo.) 


Directions: 
Keep your diet as simple as possible. CHART YOUR 
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. Itching 
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21. Joint Pains 
Bruises 
. Wheezing 
24. Tired or Draggy 
. Bowel Cramps 
. Bladder Disturbances 
. Wakefulness 


Nausea 
Vomiting 
1a8 

. Bloating 
. Constipation 

. Diarrhea 

. Headache 

. Dizziness 

. Sneezing 

2. Nasal Symptoms 
. Cough 
. Asthma 


1, 
2. 
3. 
4. 
5. 
6 
7 
8 
i) 





These foods are to be omitted... . . 


Remarks: 


_X. Symptoms persist 
XX. Symptoms exaggerated 
Z. Symptoms relieved 


IMPORTANT SYMPTOMS BY NUMBER IN COLUMN 
INDICATING HOUR in which they occur. Certain foods 
are causing your illness, whether it is headache, arthritis, 
peptic ulcer, asthma or pain. The foods responsible can be 
determined by a careful diary Your cooperation is essential 
for success. List visits to barber shop, beauty parlor, theatre, 
etc. List anything unusual. Do not take any medicine not 
prescribed. 

















Breakfast Ist | 2nd Breakfast 








Lunch 


Time 














Leak 


“Time....... 








Dinner Dinner 





Dinner 





Time 





i de kein 


Lunches Lunches 





Time | eee 























Time....... 








Lunches 























Page 148 


TREATMENT: The first requisite is to avoid suspi- 
cious offenders. Where tests have been made a 
list is given of all the articles, listing positive and 
negative reactions. A list is requested of what 
the patients eat and is reviewed weekly. Improve- 
ment or persistence is observed. A prerequisite 
for scientific treatment or guidance is correct diag- 
nosis. Too much emphasis cannot be placed on the 
need for frequent conferences with such patients, 
if the cases are to be analyzed, treated, and results 
effected. Time and patience are essential. 

Where no tests are made, elimination diets ac- 
cording to the method of Rowe,” Dale and Thorn- 
berg,* or of Alvarez‘ in printed form are furnished. 
Similar use of either of these diets is made if the 
response is not prompt after testing. 

Some consideration is given at times for cer- 
tain types when one wishes to eliminate either 
eggs, wheat, or milk, and when such a list is fur- 
nished it lists what may and what may not be 
eaten. It is not sufficient to tell a patient that he 
must eliminate wheat or egg products, for he will 
fail to consider the universal use of any of these 
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three, egg, wheat, or milk, in the modern diet 
combination, of the days’ menu. 

After such a trial, and if improvement results. 
the food that has been under suspicion is added to 
the menu and its action noted and recorded by the 
patient. Again it is removed from the diet and re- 
peated. Each case is individualized. Weight must 
be recorded weekly. Some show weight gain 
where offending foods are eliminated, one case 
gaining 18 pounds with elimination of milk and 
wheat. Soy bean milk, of which several prepara- 
tions are available, may be substituted for cow’s 
milk. 


Case Illustrations: 


ILK As A FACTOR IN ECZEMA. J.S.T.; age 74; freight 

agent. First consulted in 1934 with eczematous 
rash, involving region behind ears, within ear canal, 
antecubital and popliteal spaces, which was weeping and 
itched intensely. Ointment and x-rays had been used 
for years with only temporary relief. This condition had 
been present since childhood. Parents had not been 
allergic, but his daughter had migraine and another 
showed vernal catarrh. 105 skin scratch tests were made 
and he reacted to wheat*?, pork**, coffee*, orris root*. 








WHEAT-FREE DIET 


If you are sensitive to wheat alone, 
you may eat: 

BEVERAGES—Cocoa, coffee, fresh or bot- 
tled fruit juices, mineral or carbon- 
ated waters and tea. 

BREADS—Biscuits or breads (made with- 
out wheat), corn bread or corn pone, 
oatmeal or potato muffins, rice, Ry- 
Krisp, and rye. 

CEREALS — Barley, barley flour, corn 
flakes, corn meal, cornstarch, potato 
flour, rice, flakes, rolied oats, rye and 
tapioca, or Ry-Krisp wafers, crumbled 
and served with cream and sugar. 

CONDIMENTS—Anchovy, anise, caraway, 
chili sauce, homemade catsup or to- 
mato relish, made without wheat 
products, cinnamon, cloves, garlic, 
ginger, horseradish, mint, mustard, 
nutmeg, paprika, pepper, pimiento, 
poppy seed, sage, salt and vanilla. 

EGGS—Baked, coddled, deviled, escal- 
loped, fried, hard or soft cooked, 
poached, omelets, baked custards, 
scrambled and shirred. (NOTE: Do 
not use wheat prceducts in their 
preparation, for example, bread 
crumbs on shirred eggs or cream 
sauce on omelets.) 

FATS—Butter, meat, poultry or vegetable 
fats, olive or other salad oils and 
oleomargarine. 

FRUITS—All kinds, raw, canned or plain 
cooked with sugars, honey or syrups 

MEATS—AIll meats may be eaten if they 
are not prepared with wheat products 
Do not use ready-prepared meats, 
such as cervelat, frankfurters, ham- 
burger, meat loaf and sausages, as 
they frequently contain wheat prod- 
ucts as fillers. (NOTE: Ry-Krisp 
wafers rolled into crumbs are excel- 
lent for breading meats and fish.) 

MILK AND ITS PRODUCTS—Butter, but- 
termilk, cheese, cream, evaporated 
milk, ice cream and sherbets. 

MISCELLANEOUS—Popcorn, potato chips, 
raisins, and salad dressings (if made 
at home without the addition of 
wheat products). 

NUTS—All kinds. 

OLIVES—Green, ripe or stuffed. 


PASTRIES AND OTHER DESSERTS — 
(Use no wheat preducts in these 
foods). Bavarian cream, cornstarch 
pudding, fruit gelatins, homemade 
ices or ice creams, oatmeal, rice or 
rye cookies, tapioca pudding, Indian 
pudding, Ry-Krisp pastry and can- 
died Apple Betty. (NOTE: Many 
Chinese restaurants sell rice flour 
cookies which are free from wheat 
products. ) 

PICKLES—AlIl kinds. 

POULTRY AND GAME — Do not use 
wheat products in preparation. 

SEAFOODS — Use no wheat products in 
preparation. 

SOUPS — Homemade cream, meat, and 
vegetable soups. (Do not use wheat 
products to thicken or as an ingre- 
dient.) 

SUGARS—Brown, granulated, powdered, 
confectioner’s, and maple. Homemade 
jellies, jams, preserves, and candies. 

VEGETABLES—AII kinds, canned, cooked, 
or raw. Add only butter, milk or 
cream in preparation. Do not com- 
bine with wheat products. 

If you are sensitive to wheat, Do NOT 

EAT: 

BEVERAGES—Cereal beverages or coffee 
substitutes made from wheat. In- 
formation as to ingredients may be 
found on can or packages. 

BREADS—Hot breads, such as muffins, 
popovers, baking powder biscuits, 
made with wheat products, griddle 
cakes, waffles, doughnuts. Wheat 
breads—This will include the follow- 
ing: Corn bread (unless made at 
home without use of wheat flour); 
crackers of all kinds (this does not 
include Ry-Krisp); gluten bread; gra- 
ham bread; pretzels; rye bread (un- 
less homemade with only rye flour); 
white bread; whole wheat bread; 
Zwieback. 

CEREALS—Cereals: All dry or cooked 
cereals made from or _ containing 
whole wheat, farina, or bran. 

DESSERTS AND PASTRIES — Cakes; 
cookies, boiled custards, unless thick- 
ened with eggs or cornstarch; dough- 
nuts; dumplings; ice cream cones; 


puddings (unless made without wheat 
products); pies and pastries of all 
kinds, unless made without wheat 
products. 

WHEAT PRODUCTS — 
buckwheat; cracker crumbs; cracker 
meal; graham flour; macaroni; noo- 
dles (including alphabet noodles); 
spaghetti; vermicelli; wheat flour in 
any form—whole wheat, graham or 
white, or any mixture of grain flours 
that may have wheat content. 

MISCELLANEOUS — Croquettes; gravies 
and cream sauces which are thick- 
ened with wheat products; griddle 
cakes; malt products; waffles, yeast 
cakes. (NOTE: Be very careful not 
to use any of the wheat products to 
thicken sauces, gravies or other foods. 
Do not use flour or bread crumbs 
to retain juices of meat about to be 
cooked. In short, ascertain whether 
or not there is any possibility of the 
presence of any wheat product any- 
where in your food, as the most min- 
ute amounts are troublesome.) 


Bread crumbs; 


MILK FREE DIET 


If you are sensitive to milk alone, YOU 

MAY EAT: 

BEVERAGES — Cocoa, made with water, 
coffee or tea, without milk or cream, 
fresh or bottled fruit juices, mineral 
or carbonated waters. 

BREADS—Ry-Krisp, corn pone and others 
in which there are no dairy products. 

CANDIES—Homemade with water, such 
as fondant, molasses taffy, French 
Paste and divinity. 

CEREALS — Any cereal served without 
milk or cream. 

CONDIMENTS—Anchovy, anise, caraway, 
chili sauce, homemade catsup, tomato 
relish, cinnamon, cloves, garlic, gin- 
ger, horseradish, mint, mustard, nut- 
meg, paprika, pepper, pimiento, pOpPy 
seed, sage, salt and vanilla. 

EGGS — Baked, coddled, deviled, escal- 
loped, fried, hard or soft cooked, 
poached, omelets, scrambled and 
shirred. (NOTE: Do not use milk oF 
butter in their preparation.) 

FATS—Poultry, vegetable or meat fats, 
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olive, or other salad oils. Use only 
the oleomargarines that you are cer- 
tain do not contain any of the but- 
terfats. (Some commercial brands 
are churned in milk.) 

FRUITS—AIl kinds, raw, canned or plain 
cooked with sugars, honey or syrups, 
without milk or cream. 

ICES—Fruit ices made with water (do 
not use prepared brands). 

MEATS—AIl meats may be eaten if they 
are not prepared with dairy products 

SOUPS—Do not use any products in 
soup, such as noodles, that may con- 
tain any of the dairy products. 

MISCELLANEOUS—Popcorn, potato chips, 
raisins, and salad dressing (if made 
at home without the addition of dairy 
products). 

NUTS—AIl kinds. 

OLIVES—Green, ripe or stuffed. 

PASTRIES—Cakes or cookies, pie crust, 
puddings, and shortcake made with- 
out dairy products. 

PICKLES—All kinds. 

POULTRY AND GAME —Do not use dairy 
products in preparation. 

SALAD DRESSING—Made without dairy 
products, such as French dressing or 
mayonnaise. 

SEA FOODS—Use no dairy products in 
preparation. 

SOUPS — Homemade meat and vegetable 
soups. (Do not use dairy products as 
an ingredient.) 

SUGARS — Brown, granulated, powdered, 
confectioner’s and maple; homemade 
jellies, jams, preserves; honey and 
preserves prepared without the use of 
dairy products. 

VEGETABLES—-All kinds, canned, cooked 
or raw. (Do not add butter, milk, or 
cream in preparation.) 


If you are sensitive to milk, DO NOT 

EAT: 

BEVERAGES — Chocolate or cocoa —as a 
beverage (unless made with water); 
malted milk. 

BREADS — Hot breads, such as muffins, 
popovers, baking powder biscuits, 
griddle cakes, waffles, doughnuts, un- 
less prepared without milk or other 
dairy products; wheat breads, such as 
white bread. whole wheat bread, rye 
bread, graham bread, zwieback, un- 
less prepared without milk or other 
dairy products. 

CANDIES—Candies (unless you are cer- 
tain they do not contain dairy 
products). 

DESSERTS—Cakes and cookies (contain- 
ing dairy products); custards; ice 
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cream; milk or cream sherbets; pie 
crusts made with butter; puddings 
(made with dairy products); sauces, 
made with dairy products, such a5 
hard sauce. 

DISHES PREPARED WITH MILK—Boiled 
salad dressing, unless made without 
dairy products; creamed foods; foods 
fried with butter; escalloped pota- 
toes; foods prepared au Gratin; gra- 
vies made wtih milk, cream or other 
dairy products; milk or cream sauces; 
omelets or scrambled eggs (made with 
any of the dairy products); rarebits; 
souffles; timbales. 

SOUPS—Bisques; chowders, unless made 
with water; milk or cream soups. 
DAIRY PRODUCTS—Butter; buttermilk; 
cheese; condensed, evaporated or 
dried milk; cream; curd; ice cream 
and sherbets; milk, whole or skim- 
med; powdered or malted milk; whey. 

MISCELLANEOUS — Oleomargarine, if 
churned in milk. (NOTE: Do not 
cook with any of the forbidden foods 
listed above. In purchasing ready- 
prepared food products, be sure that 
they do not contain dairy products 
If you are not absolutely certain, 
consult your physician.) 


EGG FREE DIET 


If you are sensitive to eggs alone, you 
may eat: 

BEVERAGES—Cocoa, coffee, fresh or bot- 
tled fruit juices, mineral or carbon- 
ated waters, and tea. 

BREADS—Ry Krisp, corn pone, and any 
recipe which has had no eggs used in 
its preparation. (Most breads which 
are bought have eggs in them or are 
brushed with egg white to glaze the 
top.) 

CEREALS — Barley, barley flour, corn 
flakes, corn meal, cornstarch, potato 
flour, rice flakes, rolled oats, rye and 
tapioca. 

CONDIMENTS—Anchovy, anise, caraway, 
chili sauce, homemade catsup or to- 
mato relish, cinnamon, cloves, garlic, 
ginger, horseradish, mint, mustard. 
nutmeg, paprika, pepper, pimiecnto. 
poppy seed, sage, salt and vanilla. 

FATS—Butter, meat, paultry or vegetable 
fats, olive or other salad oils, and 
oleomargarine. 

FRUITS—AIll kinds, raw, canned or plain 
cooked with sugars, honey or syrups. 

ICES, ICE CREAMS, SHERBETS, AND 
CANDIES—Made at home without the 
use of eggs, or foods containing eggs 

as listed below. 








No improvement resulted. 
products was ordered. 


In 1937 elimination of milk 
In one week he improved. When 


hospital care on several occasions. Skin tests 
dermally: beef*, navy beans*, wheat, orange, and white 
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MEATS—All 
eggs. 
MILK AND ITS PRODUCTS—Butter, but- 
termilk, cheese, cream, evaporated 

milk, ice cream and sherbets. 

NUTS—All kinds. 

OLIVES—Green, ripe, or stuffed. 

PASTRIES—Use only recipes recom- 
mended to you by your physician. 
Royal Baking Powder does not con- 
tain egg. 

PICKLES—All kinds. 

POULTRY AND GAME—Do not use egg 
products in preparation. 

SALAD DRESSINGS — Made at home 
without the use of eggs. 

SEA FOODS—Use no eggs in preparation. 

SOUPS — Homemade cream, meat and 
vegetable soups. 

SUGARS — Brown, granulated, powdered 
and maple; homemade jellies, jams, 
preserves, and candies. 

VEGETABLES—All kinds, canned, cooked, 
or raw. (Add only butter, milk, or 
cream in preparation. Do not com- 
bine with eggs.) 

If you are sensitive to eggs, 

EAT: 

EGG DISHES—Baked, coddled, creamed, 
deviled. Egg drinks: Eggnog, egg 
malted milk, egg sauces, egg whips. 
Eggs: scalloped, fried, hard or soft 
cooked, omelets, poached, scrambled, 
shirred. (NOTE: Do not use dried or 
frozen eggs in any foods.) 

FOODS CONTAINING EGGS, such as— 
Breaded foods (in which the adher- 
ent used has been an egg mixture); 
baking powders, except Royal; cakes 
and cookies, unless homemade with- 
out eggs; custards; doughnuts; frit- 
ters; frostings (unless homemade 
without eggs); griddle cakes; hollan- 
daise sauce; ice cream (unless home- 
made without eggs); macaroons; 
malted cocoa drinks; marshmallows; 
mayonnaise. 

FOODS CONTAINING EGGS, such as— 
Meringues; noodles; pies (such as 
custard, lemon, cocoanut and pump- 
kin); pretzels; puddings (unless home- 
made without eggs); spanish cream; 
timbales; waffles. (NOTE: This list 
points out the foods most likely to be 
used. Do not use eggs in any way, 
either as such, or as an ingredient in 
a prepared food. Do not clear coffee 
or soup with egg. Use the utmost 
caution in choosing foods which are 
purchased prepared, to be sure that 
they have no egg content.) 


kinds—not prepared with 


DO NOT 


intra- 


milk was added a recurrence resulted. When warned 
that even cream and butter must not be used, further 
improvement was obtained, and he was free from all 
complaints. He went to California in 1937 and had a 
recurrence because he would not omit cream from his 
coffee. After its removal again with improvement, he 
Stated that what he had believed all nonsense, must be 
true in his case. September 5, 1938, he returned. The 
rash involved the perianal region and the ears were badly 
inflamed. He denied any milk. Again he was warned. 
September 12, 1938, he admitted sheepishly that he had 
been stealing from the kitchen, candy which had been 
made with milk and butter, and that he might as well 
admit it for he had again found improvement and re- 
covery when he obeyed. 


Foops aS A FACTOR IN MIGRAINE AFTER HYSTERECTOMY. 
Mrs, D.; station agent; age 47. Attacks of headache with 
nausea and emesis with acidosis relieved by glucose and 


potatoes* and delayed. When removed, freedom from 
headaches and recurrence if wheat or potatoes were 
added. 


FooDs AND INHALANTS AS A FACTOR OF NASAL ALLERGY. 
A. L.; age 29; boiler maker, dates his distress to a frac- 
tured nose in auto accident, 1923. Began work for the 
NP in 1928 and had a continuous cold in head and chest, 
not relieved by much medication. Referred to nose and 
throat surgeon for operation and recalls that the surgeon 
had stated that he had only seen one nose worse than 
his fracture. For one month he felt fine and gained 15 
pounds. He began to smoke and headaches recurred 
and nasal discharge increased. Late hours and drink 
aggravated the condition. Much nose and throat treat- 
ment followed, and he made the rounds of five doctors. 
By 1934 urticaria developed. He saw two physicians, 
one giving him the usua] examination with bromide 
medication, although one nose doctor had ordered aller- 
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gic tests. Being no better he went to New York and 
while there smoked excessively and kept late hours. Re- 
turning he played an accordion in a beer tavern, which 
seemed to aggravate the angio-neurotic edema. Again 
he saw another doctor, and was assured that he was all 
right, because the blood tests were normal. However 
spicy foods were ordered eliminated. He said that he 
had the headache just the same, the ears rang, his nose 
ran, his feet smelled and he felt tough. With no job 
available he couldn’t purchase so much beer or cigar- 
ettes, and while his nose was better he still had the head- 
ache. He then consulted a chiropractor who, he had 
heard, cured cases like his. All the summer of 1935 he 
took treatments without improvement in his headache. 
He obtained a new job which entailed work with spray 
booths in the Coolerator Corporation which made him 
lose 30 pounds, and the nose sensitivity increased with 
postnasal discharge. He changed jobs to make linen rugs 
at the Clearflax Company, and quit that, for he felt 
worse. In the winter of 1935, he continued treatments 
until another nose doctor advised allergic testing. The 
intradermal tests showed reaction to  chocolate**, 
wheat****** delayed; oat**; rice**; feathers***; dust** 
in 1937. The basal metabolism test was minus 10 for 
which he received iodine at another office, and on stop- 
ping cigarettes he gained 30 pounds. He failed to live 
up to the diet, but if he remained off wheat he says the 
headaches were relieved. Hearing of another chiro- 
practor, he consulted him and was given a diet of po- 
tatoes, bread, cereals, macaroni, milk and eggs with no 
fruit, vegetables or canned meats. Strange to say he 
never felt better in his life so “he gave up the idea of 
being allergic.”” He used cigarettes again, and in 1938 
after having an unconscious spell he saw another chiro- 
practor who told him adjustments would correct a mis- 
placed vertebrae. That was in June, and with a profuse 
discharge a skin test showed four plus to’ grasses. With 
desentization daily intradermally he showed rapid im- 
provement. This case shows the seasonal yariation in 
associated food and pollen allergy with improvement 
occuring each winter but recurrence each spring due to 
grasses and in August and September to ragweed. Fur- 
ther observation and assurance is necessary in this case, 
and with cooperation he should be relieved. 


CHRONIC SINUSITIS WITH SUPERIMPOSED ASTHMA DUE TO 
FOODS AND INHALANTS. E.M.; age 47; locomotive fireman. 
Radical sinus operation 1929 to remove polypi. Marked 
relief but seasonal recurrence of asthma in August and 
September after operation. Intradermal tests showed 
May, 1937, barley**; egg**; chicken**; wheat**; tobac- 
co***; feathers**; pork**; house dust**; streptococci**; 
immediate relief with diet restriction and removal of pil- 
lows. Drank beer in June, 1937, and suffered a severe 
spell of asthma due to barley. Similar recurrence at a 
later date. Refused desensitization for ragweed. 


Foops AS A FACTOR IN MIGRAINE AND ULCER SYMPTOMOLOGY. 
V.C.; age 57; writer-up man. Headache for several days 
at a time, with nausea and pain. Ulcer diagnosed in 
1921, for which gastroenterostomy was done. Food dis- 
tress continued for years and repeated x-rays showed 
no ulcer recurrence. In 1934 intradermal tests showed 
barley**; milk***; chocolate*; and when milk was re- 
moved from diet, all gastric distress was relieved. Head- 
aches recurred and in 1936, reaction to potatoes was **** 
delayed; pork**; beans*** delayed. Blood pressure nor- 
mal but a mild arteriosclerosis was present. Treatment 
instituted without relief from headaches and recently 
when diet restriction was used, eliminating milk, and 
potatoes, headaches were relieved. 


Foops AS A FACTOR IN PRURITIS: G.R.; switchman; age 
45. Onset in 1934, after eating heavily of apples, de- 
veloped intolerable itching which ointments failed to re- 
lieve. Persisted for several] months, as he continued to 
eat apples. Eliminating apples gave relief. In 1938 he 
developed a herpes on the nose after eating an abund- 
ance of peaches. Itching again severe, which was re- 
lieved when peaches were stopped and recurred again a 
few hours after ingestion of peaches. 
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FoopS PRODUCING MULTIPLE ALLERGIC MANIFESTATIONS, 
SUCH AS MIGRAINE ASTHMA AND POLLENS PRODUCTIVE OF Hay 
FEVER AND ASTHMA AND COMPLICATED SINUSITIS. Male; age 
45. September, 1898, after an attack of pneumonia de- 
veloped asthmatic seizures while in Indiana which re- 
curred each August and September, especially in rainy 
weather, at which time there was a nasal discharge which 
was attributable to a summer cold. He recalls the Jay- 
man’s remark, “a summer cold was hard to cure.” After 
frost he had no asthma except on a visit to his grand- 
mother’s, where he slept on a straw tick at Easter and 
Christmas. Lobelia and emetics helped him recover, 
but the cure was worse than the disease. Change of 
climate to Chicago gave relief from asthma except in 
September. Adrenalin relieved. The remainder of the 
years he competed in college track without symptoms. 
In 1918 he visited New York City and had no recurrence 
during the time spent there throughout winter and sum- 
mer. In 1920 he was transferred to Northern Minnesota 
for statistical work and was free from asthma for an- 
other seven years. Following undue exposure when he 
was drenched with water from a fire hydrant, in 20 be- 
low zero weather, he developed a cold and complete 
nasal obstruction and accepted a radical sinus operation 
in April, 1927, with complete relief and a weight gain of 
20 lbs. September, 1937, on a trip to Minneapolis, 150 
miles south of Duluth, he became markedly dyspneic, 
and heroic measures afforded him relief. He says that 
he had felt that perhaps diet had been a factor, and so 
fearful of asthmatic attacks was he, that he had kept 
for several days all food intake in the years following 
1921 when he was away from his work to other cities. 
Due to complete nasal obstruction in 1930 another oper- 
ation was advised. He had heard of eosinophilic cells 
in nasal smears and felt that if he had them perhaps 
allergy might be his factor. That was the first clue that 
allergy was the cause of all his asthma. Chocolate which 
was constantly used was evidently the factor responsible 
for the nasal blockage, for within three days he could 
breath easily. The operation was cancelled. A week 
later he ate freely of chocolate and in less than five min- 
utes the nose dripped freely, and within three days 
purulent discharge occurred, associated with pruritis ani. 
Lima beans and tomatoes produced similar results. In 
September, 1930, a severe attack of asthma occurred. 
Pollen of ragweed gave a positive reaction evidenced by 
wheel formation. Rapid desensitization with injection 
of 76 shots produced hives, but subsided after a few days 
and he was free from asthma until 1936, even when re- 
peating trips to Minneapolis where pollen was prevalent. 
In 1933 on a fishing trip to Montana he developed mi- 
graine, visual disturbances and rapid weight increase. 
His diet had been varied but fish was heavily used. On 
his return urinary output increased and weight decreased 
as well as headaches. Further experimentation with fish 
on Friday produced similar headache, visual disturb- 
ances and water retention. Last winter while attending 
hockey games he ate peanuts each Friday night and the 
following day had an eczematous rash behind the knees 
and pruritis which always subsided within four days only 
to recur until he recalled the periodical peanuts. A 
severe attack of asthma occurred after a breakfast in 
which corn syrup was used, charactertized by rapid pro- 
duction of a yellowish exudate and dyspnea relieved by 
ephedrine. 

This case demonstrates multiple sensitivity. It afford- 
ed a sample of what can occur when all factors are not 
considered and what frequently occurs after nose oper- 
ations where considerable trauma occurs, namely, aggra- 
vation of symptoms. It shows the necessity to consider 
foods, inhalants and pollen as a group. 


RAGWEED DERMATITIS. L.J.C.; switch foreman, residing 
in St. Paul, was seen April 3, 1938, complaining of swollen 
eye lids when working with wheat, and at various other 
times during the year his skin became inflamed and 
itched so that he couldn’t sleep. He was free from 
symptoms at the time of consultation and wished a later 
appointment. In August, 1935, while shoveling grain on 
his father’s farm, his eyes, knees, arms and legs swelled 
and itched. This condition persisted till frost and dis- 
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appeared completely in cold weather. It recurred in 
July, 1936, on July 4, 1937, and lasted till frost, and this 
year again on July 4 while on a trip to Canada. On 
August 15, the day he came in for study, the itching wa: 
intense and the joint folds and exposed surfaces of the 
body were covered with exudative papular and vesicular 
erythematous lesions. Scratch marks were present. No 
other allergic phenomena could be elicited, such as hives, 
asthma or eczema in relatives or in his own system prior 
to 1935. Intradermal tests showed positive reactions to 
wheat, milk, beef, eggs, negative to molds inhalants, and 
immediate intracutaneous reaction to ragweed pollen 
which disappeared in 20 minutes. Contact tests as sug- 
gested by Block®.* applying ragweed plant showed sharp- 
ly demarcated redness elevations and vesicles at site of 
pollen granules and leaf contact. Intradermal injections 
of pollen and elimination of positive food allergens gave 
relief and weight gain of 8.5 lbs. and no further loss of 
sleep. Oil injections are to be used for desensitization. 

This case demonstrates related allergenic phenomena; 
a contact dermatitis due to ragweed plant in contact 
with the oil in the skin in contrast to atopic dermatitis. 
Further improvement is to be expected when desensitized, 
and it is expected that food will not play a prominent 
part except in ragweed season. Sulzberger and Wise? 
investigated similar cases by scratch and contact tests 
and state that the strongest probability exists that the 
disease was due to ragweed sensitivity and to contact of 
the sensitized skin with parts of the plant. Hannah,® 
Sutton,” and others!!! have reported similar cases, the 
definite date affording the clue, as the symptoms coincide 
with seasonal pollination. 


| persed or ringworm, a fungous 
infection commonly called athlete’s foot, was 
frequently observed. Less frequent, however, but 
occasionally observed in executive personnel is 
the dermatophytid involving the palmar surface 
of the foot or hand. Itching is a dominant char- 
acteristic. It has a tendency to become chronic 
and is resistant to treatment. Williams’? has ad- 
vanced the hypothesis that while these lesions 
harbor no fungi they may be designated derma- 
tophytids occurring as an allergic manifestation of 
the primary infection. 

Intradermal injections of minute doses of the 
commercially prepared fungous extract made 
from monilia and trichophyton produced ery- 
thema within 24 hours and in several instances a 
flare-up of the palmar lesions. Subsequent injec- 
tions every five days controlled the itching and in 
four of the cases, without any other treatment, 
produced a disappearance of the lesions. In two of 
these cases minor recurrences were observed, but 
were controlled by repetition of intradermal injec- 
tions. In the other four cases x-ray therapy gave 
temporary relief. Further search, as suggested by 
White and Taub,’* may reveal sensitization to 
other allergens in these employees. Fourteen cases 
were observed in a year’s time, occurring in a dis- 
patcher, two firemen, trucker, bridge and building 
and round house foremen, three engineers, three 
clerks, one timekeeper, and one superintendent. 
The condition was just as prevalent in these cases 
throughout the year except in March and April. 
The winter months, November, December, Jan- 
uary, February, afforded the largest number of 
this condition, while the summer months of May, 
June, July, and August, when ringworm is most 
prevalent due to sweating were conspicuous by a 
decreased number of cases. 
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Active lesions within the toes were conspicu- 
ously absent in the winter months. 

Owing to more rigid examination preliminary to 
employment, cases of hay fever are in the minority 
in railroad workers. However, there are a few 
who because of some hereditary factor will de- 
velop more or less severe hay fever symptoms 
after a period of time. Others may develop evi- 
dence of sensitization later in life than usual, while 
some may have been relieved by change of climate 
only to have a recurrence of hay fever as sensi- 
tivity returns. Only eight cases were observed 
out of approximately 2000 N.P. employees at the 
Head of the Lakes in the course of a year. All of 
these had developed symptoms after having been 
in service for at least 10 years. Two were sensi- 
tive to grasses and six to ragweed, and the symp- 
toms were severe enough to seek medical aid. Dif- 
ferentiation from a common cold was needed, the 
scratch tests being employed. Four of these were 
complicated by asthma. A few developed minor 
attacks of asthma while receiving pollen injec- 
tions. Those who had asthma were relieved from 
asthmatic attacks as treatment was continued. 
During the season asthma is apt to develop due to 
cumulative effects of the immediate injection and 
the pollen in the air, especially if rain falls. 

I have not seen any complications due to molds 
although tests were conducted. Molds have con- 
tributed asthma in other residents of this region. 

Chronic bronchitis was a complication of three 
of these cases. 

Several years ago, while testing intradermally 
for causes of hay fever, improvement was ob- 
served the day following such tests. On that basis 
all cases of hay fever coming in to the office during 
the season, and who have not had pollen for the 
first time, are given daily injections of 1 to 100,000 
intradermally, and each succeeding dose is in- 
creased until freedom from symptoms occurs. All 
cases are treated throughout the year, although in 
winter months the dose is decreased, injections be- 
ing given every three weeks. As the season ap- 
proaches the dosage is increased, just short of re- 
actions. Some tolerate larger doses than others. 
The intradermal method affords a means of con- 
trol and immediate relief, as the size of the reac- 
tion diminishes one increases the dose with fur- 
ther relief. 

Two men, one an engineer, the other a clerk, 
showed diminished vision during the height of 
the season before being desensitized; eye findings 
were 20/40 O. D. O. S., and at the end of the season 
an improvement to 20/20, which well demon- 
strates the effect of sinus nasal blockage on vision. 

ConcLusions: Allergic manifestations in rail- 
road employees have been discussed covering 
symptoms referable to various systems as affected 
by foods ingested, inhalants, and pollen or a com- 
bination of such factors. Closely allied allergic 
manifestation were mentioned, such as ragweed, 
dermatitis and fungoid infections. The results of 
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treatment of such disorders after adequate diag- 
nosis based on skin tests and elimination diets 
were reported. The beneficial effects of intrader- 
mal pollen administration during the hay fever 
season were noted. 
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Discussion: 


i> CLARK W. FINNERUD, Chicago: I shall refrain 
from discussing the food and pollen allergies, since 
we have with us one of America’s outstanding men in 
this field, Dr. Harry L. Huser. I hope he will say a 
few words along this line, as well as on the subject which 
I formally discussed a short time ago with Dr. Morris 
FISHBEIN, 1.e., respiratory reactions to the imperfections 
of train air-conditioning. 

Such a large percentage of disability cases are the re- 
sult of occupational dermatoses, that I should like to add 
a few remarks to this phase of Dr. Smith’s subject, 

Upon survey of the literature I found not a single 
article on the particular subject of allergic manifestations 
in railroad employees. Thinking that, perhaps, I had 
missed some article, I communicated with Dr. Louis 
Scuwartz, Chief of the Dermatoses Investigations De- 
partment of the U. S. Public Health Service, and I found 
that they also have no such record, on this particular 
subject. 

Unfortunately, I did not have an opporunity to re- 
view this paper before opening this discussion, so it was 
necessary for me to classify the dermatoses to which 
railroad workers are most susceptible, and the follow- 
ing seems most logical to me: 

1. Those who work with machinery, such as incident 
to the repairing of locomotives and taking care of them; 

2. Those who take care of the right of way, that is, the 
tracks; 

3. Those who run the locomotives, such as the firemen 
and engineers; 
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4. Those who man the trains, such as the conductors 
and porters. 

In the first group we have to deal with the skin haz- 
ards of machine shop workers, such as hypersensitivity 
to cutting oils and other petroleum derivatives. Such 
men suffer occupationally chiefly from folliculitis, boils 
and keratoses caused by petroleum, in addition to 
eczemas due to hypersensitivity to whatever may be in 
these compounds. The second group, those who take 
care of the tracks, come in contact with various poison- 
ous plants, such as ivy, ragweed and other vegetable 
irritants, and they also handle the creosoted ties, which 
not uncommonly are responsible for dermatitis. Fur- 
thermore, they suffer dermatitis from other causes, and 
some of them suffer as the result of photo-sensitivity, and 
other changes from exposure to such physical agents as 
sun and wind. The third class, firemen and engineers, of 
course are exposed to the hazards of petroleum com- 
pounds, oils and greases, to heat rashes, and to burns 
from cinders and coal. OppENHEIM has described skin 
cancer occurring on the legs of firemen which were 
caused by trauma and burns. There apparently are no 
special hazards connected with occupations of conductors 
and porters. 

Our experience with fungus extracts has not been as 
gratifying as that of Dr. SMITH. 

Importance of patch testing for suspected irritants be- 
fore compensation is allowed; this is required by many 
states. If findings are positive, the patient can often 
be transferred to another position, one in which he is 
not exposed to that particular irritant. 

The important factor in treatment is prevention. Every 
individual should be thoroughly examined and a detailed 
history taken before he is hired. 


R. HARRY L. HUBER, Chicago: I came over here to 

listen and not to talk. I agree in the main with 
everything that Dr. SmITH has said and want to empha- 
size two or three things he spoke about. 

The history, as he said, is a very important part of 
the work-up of an allergic patient, and it must be done 
thoroughly. If you do not do it carefully, do not try 
this type of work. About 9% of our diagnoses can be 
made by writing a careful history. The patients them- 
selves suspect many things. Sometimes we must inter- 
view the patient two or three times, as on the first visit 
there will be some questions asked which they will an- 
swer in a day or two. It may be something they have 
thought over and discovered. So the history itself is a 
very important part of the work-up. 

The skin test, which many consider as the main diag- 
nostic feature, is only one of the parts of the diagnosis. 
You cannot depend entirely upon the skin test, but it 
should be done by one who is familiar with the history. 
There are many reasons for that, as many useless tests 
will be made if one who is not familiar with the history 
is making the test, and interpretation, as Dr. SMITH said, 
is very important. The skin test should be done by 
scratch test first and only those familiar with this work 
should do it, as there have been deaths following such 
procedure. Only the experienced should use the intra- 
dermal test. 

Another thing Dr. Smirn spoke about was the treat- 
ment by diet and by oral pollen capsules causing colitis 
and gastro-intestinal symptoms. I am sure he is right 
and we will see many gastro-intestinal disturbances 
from this treatment. 

Dr. SmitH also spoke of change in climate, but he did 
not say much about it. Those of you who follow these 
cases know that only about one in 20 patients ever bene- 
fits from change of climate. If it is an allergic affair, 
the allergic phase of the history must be looked after or 
the patient will not benefit wherever he goes. Do not 
be too hasty in recommending a change in climate. 

Dr. SMITH also spoke about operative procedures, and 
in one of his cases spoke of a patient who had two oF 
three operations. One of the dangers of this operative 
procedure is that, regardless of the kind of operation, 
many of the allergic disorders are distinctly benefited 
after operation. It is in many cases not the result of 
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the operation but a response or reaction to the oper- 
ative procedure. So do not be surprised if you straighten 
the septum and have the allergic symptoms disappear 
only to have them recur a little later. I had one patient 
with five operations, each time being promised that her 
asthma would disappear; it did, but it always recurred. 
All of these operations could be avoided if it had been 
found what the patient was sensitive to. 

As to air-conditioning in trains, we are finding a large 
increase in the amount of bronchitis and asthma because 
of rides on trains. This also occurs in homes which are 
air-conditioned. These patients are sensitive to changes 
of temperature and these changes of temperature will 
not be tolerated without stirring up a bronchitis. I 
think this will largely be taken care of by the perfec- 
tion of air-conditioning. 


R. EARL L. VERNON, Chicago: As probably some of 

you know, I am an eye, nose and throat specialist. 
I was delighted to see this paper on the program, and am 
delighted to have heard it, and delighted to be permitted 
to discuss it. 

If the Pullman Corporation would clean their sleepers 
with some pleasant smelling perfumes instead of moth 
ball effects, this hay fever and allergic condition would 
be helped somewhat. You wonder where this allergy 
trouble starts. We realize it might start in a baby two 
to five months old, or sooner when put on milk. The 
protein poisons the baby. I used to practice general 
medicine, and we have all had babies with a fever of 
101° due to milk allergy. I have a patient 26 years old 
with a history of having had allergy for 25 years. It 
started at the age of one year. 

This topic is something the general practitioner should 
be interested in. I have seen many operations done in 
these cases, and it is deplorable to hear of these things. 
For instance, removal of part of the turbinate by a sur- 
geon. I think this is one of the most important papers 
on the program, and I think every year you are going 
to hear more of this because I have read that one out of 
every eight individuals in this country has hay fever, so 
you have something to look forward to in medicine. 


R. AUSTIN HAYDEN, Chicago: I believe that the 

wisdom of putting a paper of this sort on at this 
meeting is, as already endorsed, very wise. The trouble 
is that everyone knows a lot about allergy. Many of 
the things said here this morning are not new but many 
are not in wide use. 

The history, as Dr. SmitH and Dr. HUBER pointed out, 
is 90% of the battle in allergy. It seems to me, also, 
that allergy is directly opposed in many respects to trans- 
portation. The man allergic in Chicago may not be in 
Dr. SmitTH’s town of Duluth. In fact, we send many 
patients to Duluth and other northern towns on that ac- 
count. If one is moved from a place where he encoun- 
ters no allergens to a place where he encounters those 
he is sensitive to. he is allergic. I disagree with what 
Dr. Huser said about one in 20 patients not being bene- 
fited by change in climate. That depends upon how you 
pick the one in 20. People themselves will pick it right 
almost 100%; they know it by previous experience. 

There is an important aspect of allergy, especially the 
focal allergy, that I think should be generally recog- 
nized; that is the fact that hemorrhage is more apt to 
occur in any sort of operation on the allergic, inflamed 
or congested tissue. I have seen that frequently. For 
that reason, before I operate upon any patient showing 
anything suggestive of allergy, the eosinophils are 
counted in the nasal secretions and in the blood, and 
if there is an excess, that operation is not done until the 
inflammation or congestion has disappeared. 

Some time ago I advocated ionization of noses for the 
prevention of hay fever. I have seen very good pre- 
vention from that means, but the nose afterwards was 
not a good breathing nose. There is no question but 
what the edema lasted a very long time. In fact, some 
of it lasted permanently, and for that reason I believe 
other means must be devised than closing the port of 
entry to the allergens to which the patient is sensitive, 
and especially when this port of entry is the nasal mucosa. 
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The State Labor Department 
Ophthalmologist 
— And His Functions — 


M. Davipson, 
Department of Labor, 
New York City 


knowledge, the only State in the Union hav- 

ing two full-time ophthalmologists attached 
to its Labor Department for the purpose of ex- 
amining claimants for compensation for eye in- 
juries.* While the number of eye injuries dealt 
with constitutes approximately 3% of all indus- 
trial injuries, the average cost per case is about 
twice as much for eye injuries as for other in- 
juries, namely about $600.' The incidence of eye 
injuries, among industrial injuries, of course, 
varies with locality, industry, safety measures em- 
ployed and country, and figures in different statis- 
tics at between 3% and 10%. Aside from their 
higher cost, eye injuries give rise to a greater in- 
cidence of controversies than other injuries. The 
Chief Consulting Ophthalmologist of the National 
Institute for Social Welfare of Italy, for instance, 
reports for 1931 requests for opinions on eye cases 
as constituting 20% of all requests for opinions by 
the Central Medical Consultation Board, while 
the incidence of eye injuries was for that year 
only 10%.” 

The result of eight years’ experience in the cap- 
acity of full-time ophthalmologist of the New 
York State Department of Labor may therefore 
be of interest to ophthalmologists, particularly in 
view of the free choice of physicians by the em- 
ployee now provided for by law in the State of 
New York. It may also be of interest to Compen- 
sation Commissions contemplating following the 
New York State example, and the ophthalmolo- 
gists they will appoint. New York State also 
recognizes the special nature of industrial medi- 
cine and its specialties and provides for authori- 
zation by the Commissioner of Labor to handle 
industrial injuries. 


"Ti State of New York is, to the best of my 


HE examination of claimants for compensa- 
tion purposes, as distinguished from treating 
them, is, an activity sui generis, and the State 
Ophthalmologist’s business is to make an etiologi- 
cal diagnosis, that is to furnish an opinion on 
causal relation, when asked by the referee or 
Industrial Commissioner, and to determine the 
functional loss attributable to a given industrial 
injury. The legal problem of fixing the responsi- 
bility on a particular accident, of determining the 
cosmetic damage, or facial disfigurement, and the 
making of the award is under the jurisdiction of 
the Commission or referee. 
On the basis of over 25,000 eye examinations 
done, the sources of the medicolegal controvers- 





* Read before the New York Society for Clinical Ophthalmology, May 3, 
1938. 
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ies around which has grown the existence of a 
host of expert witnesses, available to insurance 
carriers and claimants alike, and of course often 
in complete disagreement with each other may be 
analysed as follows. This constitutes the State 
Ophthalmologist’s function to settle and, if pos- 
sible, to prevent. It is of course, understood that 
both parties to the controversies may be adversely 
affected by their sources. 

A. ORIGINALLY Wronc D1raGnosis: The mistake 
of diagnosing a traumatic condition for disease or 
vice versa. Errors in diagnosis, in the order of 
their frequency, are: Confusing interstitial 
keratitis, iritis and uveitis with perforating in- 
juries of the cornea or of the globe, with or with- 
out retention of foreign body, with disciform 
keratitis and superficial punctate keratitis; senile 
lens opacities and cataracts with siderosis and 
traumatic cataracts; luetic fundus lesions and 
optic atrophies with traumatic chorioretinitis and 
optic atrophies due to head injuries; the effects of 
errors of refraction and of amblyopia ex anopsia 
with traumatic vitreous opacities and contusion 
lesions at the fovea; heterophorias and traumatic 
ophthalmoplegias; chronic conjunctivitis with 
superficial punctate keratitis due to accidents or 
occupational disease. Most of these sources of 
error are due much less to difficulties in differen- 
tial diagnosis than to carelessness and haste in the 
examination and to lack of use of modern aids to 
diagnosis, such as the indispensable slitlamp. At- 
tention has been called to these problems in a 
series of papers by the writer with beneficial ef- 
fect.2. The incidence of siderosis has remarkably 
decreased since the publication of the paper on 
that subject, for instance. 

B. Correct DriaGNosis BUT MISJUDGED AGE OF 
Lesion: This source of controversy arises pri- 
marily because of delay by the claimant or carrier 
in securing medical attention, coupled with our 
insufficient knowledge of the life history of path- 
ologic processes. Controversies occur because of 
pigmentation of corneal scars and fundus lesions; 
because of depth of recession of an anterior lens 
capsule opacity into the cortex; as to the time si- 
derosis appears after a retained iron particle; as to 
the speed with which an optic atrophy sets in after 
a break in the continuity of the optic nerve; as to 
the time which elapses between a retinal tear and 
the development of a retinal detachment; as to 
how soon a divergence of an eye is observable fol- 
lowing its loss of vision; as to when diplopia is 
suppressed following an ophthalmoplegia. Our 
knowledge has increased considerably in this field 
and has replaced a good many dogmatisms. We 
observe for instance pigmentation of corneal scars 
the earlier the closer they are to the limbus; and 
fundus pigmentation, we have learned from our 
detachment operation, is a much more rapid pro- 
cess than we thought. Pigmentation in brunettes 
and colored people is also more rapid than in 
blondes. The recession of a lens opacity into the 


cortex is also faster the closer it is to the equator; 
we have learned that siderosis may appear in a 
week; that it takes a couple of weeks for a retinal 
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tear to lead to a detachment, and that fluidity of 
the vitreous will enhance the appearance of age 
of a detachment by the absorption of the prereti- 
nal exudate; that divergence may set in as early 
as two months, and diplopia suppressed in about 
the same time. 

C. DIAGNOSIs AND AGE CORRECT BUT RELATION 10 
ACCIDENT DouBTED: This type of controversy arises 
because of the apparent discrepancy between the 
violence of the force in the accident and the re- 
sult. Just as a lay person attributes his presby- 
opia to a minor injury, ophthalmologists, vice 
versa, hesitate to attribute lesions to an apparently 
disproportionate force. What is to be borne in 
mind is that occasionally no retrospective recon- 
struction of the amount of force in an accident is 
reliable nor is it possible to calculate the point of 
maximal exertion of a given force even if recon- 
structed. 

All of us have seen extensive periorbital lacera- 
tions and orbital fractures which leave the globe ° 
without the slightest trace of injury, and minor 
periorbital contusions which leave in their wake 
intraocular damage and optic atrophies; and intra- 
ocular and intraorbital foreign bodies the entry of 
which the claimant was unaware of. Vander 
Hoeve has recently (before the Netherland Ophth. 
Soc., in 1937) reported on a group of “Things we 
are unaware of”—an ignored imbedded piece of 
glass in the sclera and orbital floor, an ignored 
pipe stem, and an ignored cartridge paper disc 
from an explosion 75 meters away in the orbit, and 
an intraocular foreign body with siderosis. One 
also has to take into account, a possible locus 
minoris resistentiae of an individual in this con- 
nection. 

D. DIAGNOSIS, AGE AND CAUSAL RELATION Con- 
CEDED BUT NOT FUNCTIONAL Loss: Most of us justly 
expect a certain parallelism between the objective 
pathology or structural damage and the functional 
defect. Experience makes us quite precise in esti- 
mating the loss from the findings. The ophthal- 
mologist has an advantage in that the exploration 
of the visual apparatus is objectively more acces- 
sible than perhaps any other part of the body. We 
must however be aware of certain limitations and 
pitfalls. Nerve pallor and foveal lesions in gen- 
eral do not give us the same clue to functional im- 
pairment as corneal and lens lesions. Obviously 
the pre-existing vision, which is sometimes much 
better than 20/20, at times as good as 20/10, has 
to be taken into consideration, although the law 
fixes 20/20 as the standard and provides no remedy 
for the individual case. Occasionally one sees an 
optic atrophy with 20/20 vision, simply because 
the previous vision of the eye was 20/10. 

In this connection the problem of simulation 
arises. There is a wide-spread misapprehension 
that the special clientele we are dealing with is not 
cooperative and therefore handicapping the ex- 
aminer. My experience is that deliberate dis- 
honesty is rare and probably less common than 
our normal evasiveness in filing income tax re- 
turns or customs declarations. An ophthalmolo- 
gist who is persistently outwitted by a lay patient 
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who knows nothing of eyes and their functions is 
in the same situation as the detective who is per- 
sistently fooled by the law-breaker. Both have 
something radically wrong with their art and 
science. The art consists in the proper psycholo- 
gic approach, in making the claimant feel from 
the beginning that he is dealing with a physician 
interested in him as a patient and not as an an- 
tagonistic sleuth looking for malingerers, in not 
ignoring complaints and symptoms even if ap- 
parently absurd, but in keeping one’s powder dry 
by incorporating a simple simulation test in all ex- 
aminations—namely taking visual acuity always 
with both eyes open and a plus 3 lens on the eye 
not tested, with the suggestion that it is done to 
find out what glasses will do to help. 

FE. THE Bona Five PRE-EXISTENCE OF DISEASES In 
the absence of pre-employment and periodic eye 
examinations by ophthalmologists, aggravation of 
pre-existing manifest or latent disease or occupa- 
tional disease by injury furnishes a not infrequent 
problem, not so much as to the reality of it, but as 
to the apportionment of the damage. That a 
foreign body in an eye which is the seat of tra- 
choma or of a corneal hypoesthesia due to stone- 
cutter’s cornea is likely to leave more damage is 
obvious. The ophthalmologist has therefore to 
familiarize himself with the minor signs of pre- 
existing diseases, their life histories and evolution, 
and their possible effect on functional loss. 


OST of the controversies can be eliminated 

by the adoption of a standard procedure of 

examination and by adhering to a routine mini- 

mum of it, and by recording the results on the eye 
surgeon’s report. 

Eyes are examined for various medical pur- 
poses. The neurologist and the internist both ex- 
amine eyes for their particular ends. For still 
other purposes, they are examined by optome- 
trists, by school physicians and school teachers: 
by physicians in employment selection, and even 
by clerks armed with test type for motor vehicle 
licensing purposes. All these examinations are in- 
evitably incomplete, and this incompleteness must 
be condoned. A complete examination, however, 
may be reasonably expected of the ophthalmolo- 
gist. When I was asked by the Advisory Council 
of the Labor Department to help in establishing a 
schedule of fees for eye examinations and treat- 
ments, and asked what the fee should be for vari- 
ous types of eye examinations, namely, a refrac- 
tion, a “checkup,” and a complete eye examina- 
tion, I thought that there was only one type of eye 
examination to be recognized, namely, a complete 
one, and that all others are worthless from the 
standpoint of the ophthalmologist. 

This completeness and an emphasis on objective 
methods of examination are particularly impor- 
tant in dealing with compensation cases. 

The standard eye examination, since injuries 
just as diseases are not always confined to the 
globe itself, must include not only an examination 
of refraction, media, and fundi, but, as well, of the 
protective mechanism of the eyes, of the retro- 
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chiasmal visual pathways and the effector motor 
apparatus of the eyes. This examination, involves 
six of the 12 cranial nerves. 

Determination of refraction is essential because 
compensation is based by law, as it should be, on 
a normal standard of 20/20, and on loss in terms of 
corrected visual acuity. The examiner cannot de- 
pend on the glasses a claimant may be wearing, 
and should base his record on a claimant’s visual 
acuity with correction on his own refraction only. 
Needless to say, the correcting glass found should 
be recorded on the eye surgeon’s report as well as 
on his own records. If the refraction is determined 
under a cycloplegic, a postcycloplegic correction is 
to be used. Since this involves too many exami- 
nations, facility in refracting without a cyclople- 
gic is a great asset. The State Ophthalmologist 
is practically compelled to determine refraction 
without a cycloplegic. Experience can make it 
accurate enough so that the claimant will respond 
by his best corrected visual acuity immediately. 
Obviously, all subjective methods of refraction, 
by fogging, or otherwise, are out of the question. 
The writer has found a good policy which has 
safeguarded him from many errors, to regard all 
visual acuity below 20/20 as demanding an ex- 
planation in terms of palpable pathology and to 
resort to the diagnosis of amblyopia exanopsia, or 
congenital amblyopia, only as a last resort. One 
of the characteristics of the really amblyopic eye 
which he prefers to call the “lazy” eye, as found 
by the writer, is a varying and quickly exhausted 
visual acuity with surprisingly good color vision 
as tested by the Ishihara plates. 

Media. The examination of the media by bio- 
microscopy is in compensation cases indispens- 
able, and should be used in every case. The use 
of the plane mirror, nowadays apparently not 
often employed, is of great help in picking up 
vitreous opacities not accessible to the slitlamp, 
and otherwise missed. Corneal staining should 
be liberally employed, and retroillumination with 
slitlamp beam is a method superior to direct ex- 
amination in corneal examination, and the writer 
has found a drop of mercurochrome which does 
not require any washing away of excess, as fluo- 
rescin does, just as effective as the latter. The slit- 
lamp findings should be recorded. 

Fundus examination should include the total 
ophthalmoloscopically visible fundus. Because of 
preoccupation with pathology around and in the 
neighborhood of the posterior pole, fundus illus- 
trations in atlases and as found on eye surgeons’ 
reports usually include about one-tenth of the area 
of the actual fundus to be explored and reported 
on. The latter are inadequate for eye injuries, 
which involve mostly the anterior segment of the 
eye and leave their marks on the pre-equatorial 
fundus region. The ophthalmoscopy therefore 


must be critical. Indirect ophthalmoscopy greatly 
facilitates such fundus examination. 

Visual fields, because many of our cases are head 
injuries, must be investigated. The confrontation 
method if properly employed, is adequate. A still 
greater speed and, perhaps, an accuracy, has been 
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found possible to achieve by using a small three- 
milimeter white spherical object, and the indivi- 
dual’s natural boundary of peripheral vision as de- 
termined by his orbital margin configuration and 
nose. One can learn to use it to within a millimeter 
or two of the natural boundaries, to determine 
any gross limitation of peripheral vision. 
Binocular depth perception is best explored in 
the examination of claimants for compensation by 
the performance test described by the author.* 
This is not intended to replace the other methods 
currently employed, namely, the screen test and 
diplopia charting, but is a necessary adjunct and, 
after considerable experience with it, has been 
found as reliable and speedier in its application 
than the other methods. Its greatest usefulness 
lies in separating the heterotropias from the 


heterophorias. This of course can also be achieved’ 


by the screen test if care is taken to use the bi- 
nocular uncovering method described by Duane. 
For further description of the method the paper 
referred to may be consulted. 

The standard eye examination includes deter- 
mination of the state of the pupils and their reac- 
tions, central color vision, tension by palpation, 
and power of accommodation; corneal esthesiom- 
etry and other neuro ophthalmic examination is 
occasionally necessary to complete it. 

The two important functions capable of precise 
measurements and in terms of which awards 
are made are that involving central vision, from 
lesions of cornea or other media, of fundus or optic 
nerve, that is, prechiasmal lesions, and that in- 
volving loss of binocular motor field, that is, of 
binocular depth perception, from lesions of the 
motor apparatus, either muscular, infranuclear, 
supranuclear or cortical. 

The Snellen reading of visual acuity is regarded 
by the State of New York as an expression of the 
remaining fraction of a person’s normal minimum 
or a 20/20 visual acuity. This is based on the prin- 
ciple that the relation between a visual acuity of 
20/40, let us say, and 20/20 is that of the areas of 
the stimuli involved and therefore the relation is 
that of the number of photoreceptor units, or of 
photoconductor units, involved. 20/40, therefore, 
involves a maximum loss of three-fourths of the 
units represented by a vision of 20/20, and a mini- 
mum of one-half if the relation is regarded as 
linear. 

Loss of binocular vision is determined on as- 
sumption of a normal minimum of 15° motor field. 
The lower half of the field is assigned twice the 
value of that of the upper half. 

Peripheral vision in so far as it is monocular is 
overshadowed by the concomitant central vision 
disturbance. The writer has had only one case in 
25,000 examinations, from a direct injury to the 
optic nerve, which left a vision of 20/20 but a sec- 
tor like peripheral defect, and one case of an occi- 
pital fracture with a binocular visual field loss to 
deal with. Both were compensated on the basis of 
a hemianopsia being the equivalent of the loss of 
one eye. 

In conclusion, industrial injuries to the eyes cost 
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twice as much per injury as do other injuries and 
give rise to relatively double the number of con- 
troversies. Two full-time ophthalmologists are 
attached to the Labor Department, Division of 
Workmen’s Compensation, to handle annual com- 
pensation awards amounting to a million dollars. 
Their task can be achieved only with the coopera- 
tion of the attending ophthalmologists. The 
worker has now a free choice among ophthal- 
mologists authorized by the state to treat him. 
To do the physician’s duty by his patient, to pre- 
vent miscarriages of justice, and eliminate need- 
less and costly controversies, the ophthalmologist 
must spend time and care in making the first ex- 
amination of the injured worker. This examina- 
tion must be complete, and utilize the indispens- 
able modern instrument, the slit lamp, and all 
other objective methods available to make a cor- 
rect diagnosis. Throughout the handling of a case 
the ophthalmologist must be free from concern 
with “malingering.” The physician’s business is 
to look for and deal with pathology rather than to 
overlook it. 
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The Industrial Surgeon 
—From the Claim Man’s Viewpoint— 


HERBERT L. HANSON, 
Chief Claim Agent, 
New York Central System 


casion of the fourth annual dinner of your 
association.* My work in the Claim and Law 
Departments of the New York Central Railroad 
Company for approximately 25 years has brought 
me into such close and frequent contact, not only 
with our railroad surgeons but also with many 
other doctors in the states in which we operate, 
I sometimes feel I have become, by some process 
of infiltration, a member of the medical profession. 
I will discuss the subject, “The Industrial Sur- 
geon from the Claim Man’s Viewpoint,” by at- 
tempting to show just what a claim man desires 
of the industrial surgeon. In so doing, many, and 
possibly all, of the things which I will mention 
may be, and probably are, routine to all of you, 
but there are some matters which it helps oc- 


|: IS a pleasure to meet with you on the oc- 


* Presented at the Fourth Annual Meeting of the Association for the Ad- 
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casionally to bring out in the open and, in a man- 
ner of speaking, “dust them off.” 

We had doctors long before we had industries, 
as we now think of them, and we had these in- 
dustries long before we had industrial physicians 
and surgeons, as we now know them. The present 
requirements of industrial physicians and sur- 
geons place them in the specialist class. A phy- 
sician may be skilled in medicine and yet fail to 
satisfy the administrative or health preservation 
requirements of an industrial organization. Like- 
wise, a surgeon may be skilled in the technique 
of surgery yet fall short of the other qualifications 
so essential when handling matters now well de- 
fined as coming within the field of the industrial 
doctor. 


ITH the advent of Workmen’s Compensation 

Laws and their provisions for medical care of 
industrial injuries as a responsibility of society, 
the situation has changed entirely, so that dur- 
ing the last two or three decades employers, 
employees, industrial commissions and _insur- 
ance carriers, as well as the public in general, 
have become acutely aware of the fact that timely 
and adequate medical care of the industrially in- 
jured pays big dividends to all by minimizing 
distress, disability, and the resultant loss, includ- 
ing compensation costs. The medical profession, 


too, has recognized this changed relation between 
the doctor and the industrial patient to the end 
that men of the highest ethical standards and 


professional attainments are constantly entering 
this field of medicine. Industrial medicine and 
surgery has become a well-established field of 
medical practice. 

Of course, the membership of your organization 
is made up of men competent and experienced in 
the field of industrial medicine and traumatic 
surgery; men with an unbiased industrial view- 
point and with a confidence-inspiring personality. 
What else does the Law or Claim Department of 
an employer or insurance carrier rightfully expect 
of you? First, that you appreciate that your first 
duty is to the injured person to the end that he 
receives immediate, efficient and adequate pro- 
fessional care; that this care be given with the 
thought foremost in your mind—how nearly re- 
stored to normal can I get him back to work, 
rather than. how quickly can I get him back on 
the iob. Shortened periods of temporary total 
disability may appeal to those in charge of pro- 
duction, but yielding to pressure in that respect 
frequently results in detriment to both the patient 
and the Claim Department. 

All of us concerned in the care of those injured 
in industry are more or less haunted by that grim 
spectre of infection and its frightful possibilities. 
We ask that you and those working as your as- 
sociates and subordinates carry on this work of 
educating those exposed to industrial hazards to 
the dangers of neglecting to secure prompt and 
prover attention to any injury, no matter how 
slight. 

Dr. John J. Moorhead of this city has said: “It 
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is more than ever apparent that prompt and effi- 
cient care of the injured is the best safeguard 
against disability and deformity. Long ago I 
stated that the ‘maximum of surgical treatment 
meant the minimum of disability, physically and 
economically.’ That slogan is more evident today 
than ever before.” 

In connection with your duty to those injured, 
you are almost daily confronted with the question: 
“How far should I go in telling the injured man 
or woman the full and real nature and extent of 
his or her injury and the probable result thereof 
as to any permanency, deformity, or loss of 
function?” 

Some of you undoubtedly are treating indus- 
trial cases by virtue of your connection with in- 
surance companies rather than through direct 
contact with the employees, but under either ar- 
rangement you are acting in a dual capacity. In 
addition to serving an injured person, you are, in 
many cases, directly serving the employer, or, if 
not, then the employer through an insurance car- 
rier. You have a two-fold trust. You owe fidelity 
to your patient. You owe fidelity to your employer. 
You should not be found wanting in either. 

Because of that dual relationship, the answer 
to the question of how far to go in telling an in- 
jured patient the extent of his injury or giving 
him a prognosis is not the same as if you were 
dealing with a private patient. In private prac- 
tice, where the patient usually selects and pays 
his physician, it is customary for the doctor to 
avoid a free discussion with him as to his condi- 
tion. This is one of the rudiments of a nurse’s 
education. Of course, the temperament of the 
patient influences, to a great extent, how much 
the doctor does tell him, but no fault is found 
with the doctor if he omits to mention unfavor- 
able symptoms or finds a way of evading ques- 
tions when they become too numerous. If the 
questions are too pertinent, he will suggest these 
things be left to him, and, no matter how serious, 
he can truthfully say that he has seen worse cases 
turn out favorably. 

Is the situation the same when treating cases of 
industrial personal injury? I think not. The dif- 
ference is caused by the fact that in most of the in- 
dustrial cases the employer or insurance carrier 
pays for the services of the surgeon. This fact 
makes it much easier for the injured person to be 
suspicious of the surgeon and, in many cases, 
doubt not only his ability as a surgeon but his sin- 
cerity and integrity as well. Therefore, if the in- 
dustrial surgeon is to retain professional control of 
a case, and, at the same time, secure and retain the 
confidence of the patient, he must, in the majority 


of cases, tell the patient more about his injuries 


and probable consequences thereof than he would 
ordinarily do if the same individual came to him as 
a private patient. ; 

The very minute such a patient suspects you are 
withholding anything from him he will “shop 
around” among other doctors. You know the usual 
result. He will have no difficulty in locating a doc- 
tor who will find symptoms or injuries of which 
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you did not advise him, and then you are “out” or 
next to “out of the case.” I feel assured that you 
will retain full and uninterrupted professional 
control of your industrial injury cases and your pa- 
tients will have more confidence in you if you will 
fully, frankly and honestly describe their injuries 
to them, what you think the outcome will be, and 
how long they will be disabled from work. At the 
same time, you will always take into consideration 
the effect such information will or may have on 
the mental and, indirectly, the physical condition 
of the patient. 

There is another approach to this question. When 
the industrial surgeon considers that the claim 
value is an added incentive for the patient to put 
his worst foot forward, he should not under-esti- 
mate the importance of being guarded in his re- 
marks. His skill and care may have brought about 
an eminently satisfactory result, but if he fails to 
leave this impression on the plastic mind of the 
claimant-patient the otherwise helpful benefits 
may be lost. 


OW we come to the second requirement the 

Legal or Claim Department has a right to ex- 

pect of the industrial physician and surgeon, that 

is, as frequent, complete physical examinations and 
detailed reports as is necessary in the cases. 

Obviously, I do not refer to cases where only 
first aid attention is warranted or cases wherein 
the period of disability is short and can result in no 
permanent injury. I refer only to the cases of ac- 
tual or claimed serious injury wherein the dis- 
ability will or might extend over several months, 
or in some minor cases where, because of the char- 
acter of the patient or the manner in which he 
claims to have been injured, you have reason to 
doubt his story or be suspicious of him. 

The day is past when the industrial surgeon can 
make a superficial examination in the more serious 
injury cases and get away with it. To make a satis- 
factory examination, certain facts in the history of 
the patient are essential; the age, stated weight, 
height, married or single, previous health, especi- 
ally in reference to other injuries, the time of oc- 
currence, the character and location of the injury 
should be carefully and accurately obtained. In 
the history of the injury under consideration, one 
should note the time, place, how the accident oc- 
curred, the character of the violence, direct or in- 
direct, the immediate behavior of the claimant af- 
ter injury, whether conscious or unconscious, his 
immediate medical care, if any, and subsequent 
medical and surgical care, if any was rendered be- 
fore vou entered the case, the name and address of 
the attending physicians, whether or not any x-ray 
examinations were made and, if so, when and by 
whom. 

It is very important to note the complaint 
of the patient in his own words. Do not try to cor- 
rect his mode of expressing himself. Note the ex- 
act location of the site of his pain or symptoms. Al- 
ways inquire into the method of the patient getting 
to the medical attendant immediately after the in- 
jury. Do not be in too great a hurry, do not give 
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the patient the impression that you are skeptical 
about his statements, but, on the contrary, let him 
feel that you are interested, sympathetic, and will- 
ing to listen. Remember this is an important event 
in the life of the one injured. If you are patient 
with him, the true state of affairs will eventually 
be unfolded and invaluable information obtained, 
Most people are basically honest and, if permitted 
to tell their story to a sympathetic listener, many 
of the wild statements, especially complaints, will 
disappear in the retelling. Never discourage the 
re-enactment of how an accident happened. Cun- 
ning rogues give themselves away while they twist 
themselves into grotesque attitudes to show the 
position they were in when the accident happened. 
Their volubility and posturing are suddenly 
checked if you point out that their free movements 
are presumptive evidence of no such injury as 
claimed, or, if once so injured, their movements are 
evidence of recovery. 

In the examination there are certain other facts 
that should be noted: the weight for comparison 
with the stated weight, the gait, expression, 
whether indicative of pain or not, the manner of 
handling himself generally, sitting, rising, atro- 
phies should be noted, measurements made, cir- 
cumference and length of arms and legs, deformi- 
ties, congenital or acquired, scars, markings, 
former injuries or operations, together with their 
histories. A really complete physical examination 
should be made, noting the negative as well as the 
positive findings and never overlooking the com- 
plaints and symptoms. 

When making a medicolegal examination, al- 
ways make an accurate record at the time of the 
results and tests applied. Your statements will 
certainly be tested if you reach the witness stand 
in the case. Preserve your original notes and, if 
you are called as a witness, take them with you to 
court. Cross-examining counsel may ask: “Were 
these notes made at the time of your examination?” 
If they were, they may be referred to, otherwise 
you may be denied their use. 

At the conclusion of your examination, make a 
detailed report covering the same. When it is to be 
transmitted to a Law or Claim Department, put it 
up in every day language that can be unmistakably 
understood by the laity, giving the extent, char- 
acter of the injury, whether transient or perma- 
nent, partial or complete, future health and the 
bearing, if any, upon the expected earnings of the 
claimant. Defendants or insurance companies are 
not interested in, and certainly not impressed by, 
medical technicalities. Your reports should be 
written in plain English and in business-like lan- 
guage. Technical terms should be put in brackets, 
but only after their every-day synonym has been 
used. 

Never label the injury or condition with a defi- 
nite diagnosis until you have reached your final 
conclusion. That is, don’t make a record of “your 
clinical impression” as a diagnosis until you are 
ready to give it as a final opinion. Do not qualify 
your diagnosis with “traumatic” until you are sure 
it is traumatic. The most frequent disabling con- 
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dition met with in industrial medicine is arthritis, 
which, as we all know, is due usually to infection 
or faulty body chemistry, and rarely to trauma. If 
one is not careful in the use of the word trauma, 
many of the disablements of age may be classed as 
accidental and will become compensable. 

Always keep in mind that the value of the medi- 
cal examination and report is in direct ratio to the 
care given details, the absence of personal bias, and 
fair conclusions, leaning rather to the claimant 
than to the defendant. It is rather difficult to un- 
derstand the tendency of some surgeons to under- 
estimate disability. Perhaps this occurs because 
of the enthusiasm of the surgeon to get the patient 
well and functioning as a productive unit; never- 
theless, it should not be indulged in. 

Another thing: when you state in a report that an 
injury has been aggravated by a pre-existing con- 
dition, go further and back up the statement. When 
a physician states that an injury is the result of an 
aggravation of a pre-existing disease, he is pre- 
sumed to have information, gained by clinical his- 
tory and physical examination, which justifies the 
conclusion that the condition now present would 
not have existed, as a result of the injury, except 
for the pre-existing disease. 


O FAR as the patient’s and physician’s profes- 

sional relationship is concerned, it is quite 
probable that the doctor’s conclusion will not be 
challenged. On the other hand, if some third party 
is interested or if indemnity or compensation is 
claimed by the patient for the injury, the physician, 
in most instances, will be required to give a written 
or verbal opinion regarding the condition. Pay- 
ment, because of the injury, may depend upon 
whether the injury is the result of trauma, inde- 
pendent of all other causes, or whether the trauma 
aggravated a pre-existing disease. To be able to 
answer this question, the physician will usually 
have to make an accurate analysis of all the co-ex- 
isting facts of the case to satisfy himself, and be 
prepared to satisfy others that his deductions are 
correct. 

With the increasing tendency on the part of 
claimants to malinger and exaggerate, our prob- 
lems are correspondingly increased and compli- 
cated. 

Now-a-days, we are compelled not only to 
meet the claimant’s own assertions, but, in addi- 
tion thereto, the allegations of his attorney and the 
declarations of his surgeon and roentgenologist. 
Usually his medical testimony comes, not from his 
family doctor or attending industrial surgeon, but 
from a so-called “personal injury expert” who 
habitually testifies for plaintiffs. As a consequence, 
we should have complete and reliable medical re- 
ports. Anything less places the claims man at a 
decided disadvantage, both as to the settlement 
value of the case and the defense in the event of a 
trial. 

The question of the amount of compensation due 
on account of injuries sustained by employees is in 
some cases fixed by statute and dependent upon the 
degree of loss of members. It is important, there- 
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fore, that in addition to your description of the in- 
jury you also indicate carefully on diagrams just 
where the amputation was made, the point of frac- 
ture or location of injury. The industrial surgeon, 
because of his experience in this field is indeed an 
expert in evaluating injuries in terms of mathe- 
matical loss. 

What I wish to impress upon you is the fact that 
the Law and Claim Departments must, of neces- 
sity, rely upon the surgeon’s report in their handl- 
ing of these claims, and consequently these reports 
should give, as accurately as possible, a clear pic- 
ture of the injury and damage done, so as to place 
these departments in a position which will permit 
them equitably and intelligently to handle the case 
so that the rights, not only of the industry, but 
those of the injured person and his family, may be 
properly conserved. 

These reports are the basis on which justice or 
injustice will be handed out to somebody and you 
should take care that the diagnosis and prognosis 
have been intelligently made, and that the infor- 
mation in the report is reliable. If you will keep 
in mind that every case is a potential controverted 
or litigated case, I feel sure you will understand the 
importance of this and that the surgeon’s report 
should be considered a solidified permanent record 
of your findings made at the time of your examina- 
tion and treatment. 

The physician, in giving a prognosis and estimat- 
ing disability, must be unbiased, scientific, reason- 
able, and as accurate as possible because the pa- 
tient receives compensation or indemnity and the 
company responsible must maintain adequate 
funds to meet such liabilities. That suggests an- 
other very important reason why your reports in 
injury cases should be detailed and the disability 
or permanency of injury over, rather than under- 
estimated. 

Most, if not all, of the self-insuring employers 
and the insurance companies covering liability or 
compensation risks operate on what is referred to 
as the accrual basis. Applying that to a case of 
personal injury simply means this: When one is in- 
jured, the self-insuring employer, or the company 
carrying the liability or compensation risk, sets 
aside, in the month in which the accident occurred, 
a sum of money known as a reserve, which it is 
contemplated will cover the cost of the compensa- 
tion claim or settle or satisfy a judgment in a negli- 
gence action. It will readily be seen that no rea- 
sonable or even close appraisal of the cost of any 
such case can be made without definite medical 
and surgical information. Bear in mind also, that 
accruals are periodically subject to upward and 
downward revision and, for that reason, it is em- 
perative that you notify the insurance company or 
other proper authority of any marked change or 
anticipated change in the length of the period of 
convalescence or the degree of permanent dis- 
ability. 

As to the frequency of reporting to a claim man, 
employer or insurance carrier, and I am speaking 
of the more or less serious injury cases, let me put 
it this way—just as the surgeon insists upon the 
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hospital chart and record to give him up-to-the- 
minute information as to the condition of his pa- 
tients, so does the adjuster desire that the surgeon 
keep him advised. It is only by this method of co- 
operation that the most satisfactory results can be 
brought about. 

The problem of occupational diseases has come 
to be of paramount importance to industry and in- 
dustrial surgeons, and the rapid changes in legis- 
lation require that you keep abreast of the situa- 
tion in this ever-changing field. Employers de- 
mand that the plant physician be able to differen- 
tiate definitely between compensable and non-com- 
pensable diseases. 

Certainly the industrial physician must be more 
proficient in this field than the general practitioner 
or the health officer. 

Time will not permit of further comment on the 
subject of occupational diseases, neither will it 
permit more than a passing statement with refer- 
ence to x-ray examinations. 


RULY, the x-ray as used and interpreted today 

has its uses and abuses. The slightest variation 
from normal in the bony structure is too frequently 
the basis for disagreement. Eminent x-ray experts 
take the witness stand and oppose each other, even 
when interpreting the same films. Obviously, one 
or the other is mistaken, except as to certain twi- 
light zone situations wherein the minds of men 
might reasonably differ. 

Unfortunate and unjust as it may seem, we have 
learned that a physical examination, with its ac- 
companying x-rays and analysis, is far from being 
unimpeachable evidence at the time of trial. Legal 
jurisprudence, procedure, and astute medical 
quackery have succeeded in almost silencing what 
was once one of our most reliable witnesses—the 
x-ray. 

Small wonder, then, that a prominent judge of 
the United States District Court recently remarked 
to a jury that he had come to the conclusion that 
the testimony of x-ray experts was of doubtful 
value in arriving at the true nature and extent of 
injuries sustained. 

Nevertheless, the present-day situation requires 
the taking of ample x-rays in order to not only sub- 
stantiate-your clinical findings but to combat, in 
so far as possible, that to which I have referred as 
“medical quackery.” 

If these few thoughts will stimulate, on the part 
of you gentlemen, a realization of your opportuni- 
ties, my purpose will have been accomplished. 
Thrice blessed is the surgeon who measures up to 
the expectations of his industrial patients, their 
employers and insurance carriers. 

If industrial physicians and surgeons will render 
the very best professional skill in caring for the 
injured, make prompt and, if necessary, repeated 
reports to the Law or Claim Department of the 
employer or insurance company, thereby assisting 
and, in some instances, enabling the employer or 
carrier to make prompt, fair, and equitable disposi- 
tion of both compensation and negligence cases, 
you will have streamlined and perfected your 
services. 
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Low Back Pain 


—A Study of Over 1000 Cases— 


Bernarpb D. Jupovicn, B.S., M.D., 
and 
Wi.uiaM Bares, B.S., M.D., F.A.C.S., F.LC.S.. 
Philadelphia 


URING the past five years we have observed 

D well over 1,000 cases of backache in the 

neuralgia clinics of the Philadelphia Gen- 

eral and Graduate Hospitals, and in private prac- 

tice. We have been impressed in this series of 

cases by the frequency of one particular syndrome 

in cases of low back pain. This syndrome involved 

the distribution of the 12th dorsal and Ist lumbar 

nerves, as a result of irritation of the dorsolumbar 
spine. 

At the present time, the distribution of the 12th 
dorsal and lst lumbar nerves, as it is described 
in the textbooks, shows the posterior distribution 
as a comparatively narrow band traversing the 
middle portion of the lateral half of the buttock, 
as illustrated below. We feel that this distribu- 
tion is erroneous, and that better understanding 
of the true distribution of this nerve would ex- 
plain many of the cases of low back pain now 
ascribed to sacro-iliac and lumbosacral irritations, 
or to other structures in the vicinity of the low 
back. Over 60% of our cases of low back pain 
showed this syndrome. 
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Fig. 1 
Posterior 

Figs. 1 and 2 — illustrating the typical textbook 
description of the 12th dorsal and 1st lumbar nerves. 
(Cyclopedia of Medicine, F. A. Davis, Philadelphia) 


Anterior 


The posterior distribution, as we have found 
it, covers the upper half of the buttock, bordered 
below by a line drawn between the trochanters. 
Medially it is bounded by a line over and slightly 
medial to the margin of the sacro-iliac joint, later- 
ally by the posterior margin of the great tro- 
chanter. 

The anterior distribution covers an area of 
the abdominal wall about three finger’s breadths 
parallel to and below Poupart’s ligament, and 
ending in the midline. It also covers an area 
parallel to and below Poupart’s ligament about 
one finger’s breadth which merges into a triangu- 
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Fig. 3 Fig. 4 Fig. 5 


Posterior Lateral 


Anterior 


The distribution of the 12th dorsal and Ist lumbar nerves as observed in over 1000 cases. This particular 

case was injected with 1-1 alcohol in novocain, 1 cc. at each trunk paravertebrally. It was followed by a 

temporary chemical neuritis. The skin became edematous and glossy with exquisite tenderness. The 
outline was made after onset of the neuritis 


lar area high up on the inner aspect of the thigh. 
This triangular area is larger in extent than that 
shown in texts. This distribution is found in all 
cases, except for occasional minor deviations 
which affect the regularity of the area involved 
but not the distribution in itself.’** +" 

The importance of this distribution lies in the 
fact that posteriorly, involvement of the 12th dor- 
sal and lst lumbar nerves covers the margin of 
the sacro-iliac and lumbosacral regions and all 
the area lateral to it in the upper half of the 
buttock. 

For this reason painful conditions involving the 
lst lumbar nerve cause it to simulate sacro-iliac 
and lumboscral pain, lumbago or other low back 
conditions. 

We have arrived at the determination of this 
distribution by: 

1. Finding tenderness in definite areas in a 
large series of cases. 

2. Blocking nerves with novocain which erased 
these tender areas within five to 10 minutes. In 
no case, where this characteristic distribution of 
tenderness was present, did it fail to disappear 
after nerve block of the 12th dorsal and 1st lum- 
bar nerves. 





3. Mapping areas of dullness following nerve 
block. 

4. Obtaining paresthesias in the affected areas 
during process of injection. 

5. Obtaining relief of pain and clinical im- 
provement. 

We feel that the marked frequency of 12th 
dorsal and Ist lumbar neuralgia is due to a sus- 
ceptibility of the dorsolumbar spine to injury 
and strain. Anatomical and mechanical consid- 
erations show that: 

1. The thoracic and pelvic curves are primary, 
developing before birth, forming part of the walls 
of the thorax and pelvis, and are due chiefly to 
the shape of the vertebral bodies. The lumbar 
curve, however, is secondary, developing after 
birth, and depends mainly on the shape of the 
intervertebral discs. Under these circumstances 
it is natural to expect greater mobility.® 

2. Areas of the spine where fixed and movable 
portions join each other are the areas most sub- 
ject to strain, fracture, dislocation, etc. This ap-, 
plies more to the dorsolumbar region than to any 
other part of the spine below the cervical region. 
The segments above and below the dorsolumbar 
region are comparatively fixed.® 





Fig. 6 Fig. 7 Fig. 8 


Posterior Lateral 


Anterior 





Illustrating outline of tenderness in a case of neuralgia involving the 11th and 12th dorsal and 1st lumbar 

nerves. Mrs. A., age 42, backache and abdominal pain, duration 21 years. Appendix removed and 

abdominal exp‘oratory performed with no relief. Pain and tenderness completely disappeared following 
paravertebral nerve block. Observe midline scar, Fig. 8. 
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3. The vertebrae at the dorsolumbar region bear 
almost as much weight as the lumbar spine, and 
yet they are smaller and weaker.’ 

4. In this region the transverse processes are 
short, while the longer ones below, together with 
the crest of the ilium and the ribs above, give a 
powerful leverage to the muscles that move the 
dorsolumbar region.® 

5. The nearness of the dorsolumbar area to the 
middle of the spine enables a greater length of 
leverage to be brought to bear against it than any 
other part of the spine.® 

6. The dorsolumbar segment bears the weight 
of the body superstructure at angles more variable 
than any other part of the spine often with the 
addition of lifting load. 

7. The lumbar enlargement of the spinal cord 
in this region makes the vertebral housing rela- 
tively smaller. 

8. In addition, if we consider the further pre- 
disposing causes of scoliosis, lordosis, and off- 
balance lifting, twisting, and bending, the picture 
of dorsolumbar strain becomes less difficult to 
comprehend. 


Clin'cal Considerations 


HE majority of spinal fractures occur in the 

dorsolumbar region. This is an important 
point. If we consider that a fracture was caused 
by a certain given force sufficient to cause struc- 
tural damage to the bony column; what would 
be the result of an injury caused by a force not 
quite sufficient to cause fracture? Obviously 
strain and sprain involving the softer tissues. If 
the spinal fractures occur with greatest frequency 
in the lumbodorsal region, then it is reasonable 
to expect strains and sprains in this area with 
great lrequency. 

2. The nerve d-stribution in a large series of 
cases of low back pain shows dorsolumbar in- 
-volvement in most of the cases. 

3. Nerve block in this region is followed by 
relief of pain and disappearance of tenderness. 

4. Sacro-iliac supports so often give no relief 
until the support is raised high enough to take 
in the dorsolumbar spine. 

The interpretation of x-ray studies may be very 
misleading. We believe that most clinicians today 
are aware of the fact that in a s.gnificant number 
of cases of sacro-iliac and lumbosacral disease, 
x-ray examinations are negative. Moreover, up 
to about 35 years of age, except in occasional in- 
stances, the x-rays show very little deviation from 
the normal; while from 40 years upward, the 
period of life when some bony changes are found 
normally, arthrit'c changes are frequently dis- 
covered. In those cases we are prone to make a 
diagnosis of sacro-iliac arthritis and accept it as 
the basis of the patient’s complaint. On the other 
hand, many pat.ents have inadvertently discov- 
ered that they have qu'te a well marked arthritis 
of the lumbar spire and sacro-iliac joints while 
keing studied for some condition not related to 
pain in the back. The roentgenologist is usually 
surprised and the patient only mildly interested. 

We believe that in most cases of backache, from 
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the cervical region down, some form of root irri- 
tation can be found in the peripheral distribution 
of the involved nerve if properly elicited. This 
is true, as we have before emphasized, to a greater 
degree in the lower back. The importance of this 
observation is that we are enabled to follow the 
nerve back to its respective segment or vertebra 
and note whether or not there is any deviation 
from the normal in that particular region of the 
spine. So that if a patient has a Ist lumbar 
neuralgia which we can demonstrate as the cause 
of the pain; the fact that he has a so-called sacro- 
iliac arthritis matters not at all, as long as that 
part-cular region remains symptomless. 

Mennell,‘ in his monograph on backache, makes 
the following statement; 

“There is a curious fact connected with sensi- 
tive deposits which are formed in the tissues, 
and which, for lack of a better name, are generally 
referred to as ‘fibrositic deposits.’ It is unusual 
for patients to be able to explain the exact posi- 
tion of these deposits from the symptoms of which 
they complain. Very often the pain which is felt 
by the patient is located at a spot far removed 
from the actual site of the deposit. This particu- 
larly applies to sensitive deposits in the gluteal 
region. 

“The usual site attributed to these deposits is 
just below the crest of the ilium. Experience has 
shown, however, that this is not the most common 
place to find them. Such deposits, formed on the 
gluteal aspect of the posterior superior spine, may 
be the cause of a most inveterate backache, and 
frequently cause referred pain down the leg, even 
extending to the heel. 

“The next most common position in which they 
are found is about two finger’s breadths below 
the crest, deep down in the gluteal muscles, and 
probably in the aponeurosis of the gluteus medius, 
close to the superior gluteal ridge on the dorsum 
of the ilium. A painful deposit in this region may 
cause referred pain up or down, or both, thus 
giving rise to symptoms of backache, or to a 
pseudosciatica. Sensitiveness to deep pressure 
on the internal aspect of the posterior superior 
spine, over the posterior aspect of the ligaments 
between the ilium and sacrum, is probably in the 
ligaments of the sacro-iliac joint, and not the re- 
sult of a fibrositic deposit. 

“Another very common situation for fibrositic 
.nfiltration is in the neighborhood of the angle 
formed by the outer border of the erector spinae 
and the lower border of the 12th rib. An acutely 
sensitive deposit in this position seems, for some 
reason, to present symptoms all its own and easy 
of recognition.” 

In the above quotation from Mennell, the fact 
that pain may occur at a point some distance 
away from the sensitive deposits, and apparently 
not related anatomically, should make us susplic- 
‘ous that perhaps the deposits are not the cause 
o the pain. If the reader will take notice of the 
diegrams it will be apparent that all of the var- 
ious sites mentioned by Mennell fall within 
the distribution of the 12th dorsal and Ist lum- 
kar nerves, even including the point at which 
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the nerves emerge at the costovertebral angle. 

In reading a recent article by Dr. Arthur 
Steindler, it was interesting to come across the 
followang statement: “We propose to approach 
the problem of allocation of pain, first by aban- 
doning the old classification of sacro-iliac and 
lumbosacral groups and, secondly, by following 
the routes of sensory supply to the tissues of the 
lumbosacral region.” We have found, during our 
studies in the past few years, that such an inter- 
p:etation of pain is of great practical value, not 
only in the low back, but in all peripheral pain. 
However, it is in this very region that the ac- 
cepted nerve distribution is erroneous, and it is 
our conclusion that some of the present diagnoses 
ot fascial, ligamentous and muscles injuries are 
really cases of pain being carried down from the 
dorsolumbar region. In over a thousand cases 
we secured the same pattern of distribution for 
the 12th dorsal and lst lumbar nerves, and in no 
case did the entire area of pain and tenderness 
fail to disappear following paravertebral block at 
a point distant from the area of pain. It is im- 
portant to note that very severe pain may exist 
in dorsolumbar irr.tation without the presence 
of muscle spasm. 


Although dorsolumbar irritation usually in- 


volves the 12th dorsal and Ist lumbar nerves, it 
may in addition cause tenderness of the 10th and 
lith dorsal and 2nd and 3rd lumbar nerves. In 
cases of true sacro-iliac disease associated with 
pain in the leg, one should expect pain involving 


the lumbosacral cord. However, even in appar- 
ent sacro-iliac conditions with lumbosacral cord 
radiation and the presence of standard clinical 
tests for sacro-il:ac disease. if there is an asso- 
cated, 12th dorsal and Ist lumbar neuralgia, we 
hesitate to make a diagnosis until we have per- 
tormed a diagnostic block paravertebrally of the 
12th dorsal and 1st lumbar nerves. We have seen 
a number of cases of this type in which the pain 
ceased completely following the blocking of these 
nerves proving that in these particular instances, 
the pain was merely carried down from above 
These cases usually give a history of backache, 
with pain in the leg developing several days, 
weeks, or months later. We feel, that in some of 
these cases the pain in the leg may possibly be 
due to a primary protective spasm of the para- 
sp nal muscles initiated by the dorsolumbar irri- 
tation. The spasm later causes irritation of the 
nerve trunks lower down. In this particular type 
of case the tenderness previously described is 
present in the distribution of the 12th dorsal and 
Ist lumbar nerves. This tenderness, we again 
emphasize, must be brought to light by the fingers 
of the examiner, as the patient is usually totally 
unaware of it. 

Two cases in particular are worth mentioning, 
A case treated by one of us (W.B.), suffered with 
backache for a period of two and one half months. 
He had pain radiating down the course of the 
left sciatic nerve distribution. In all that time 
he had not one night of complete rest. His back 
was in marked scoliosis. The lumbar muscles on 
the left were in marked spasm. There was also 
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some tenderness on the right. The 12th dorsal 
and Ist lumbar nerves on the left side were in- 
jected paravertebrally. The injection was accom- 
panied by a sensation of “something traveling 
down” to the left buttock and later to the whole 
left leg. That night he slept with comfort. The 
next day both dorsolumbar regions were injected, 
and he was able to return to work. He was giver 
another treatment several days later, and needed 
none thereafter. 

A steamfitter, age 30, injured while at work, de- 
veloped acute low back pain followed by true sci- 
atic radiation. Torsion applied to the sacro-iliac 
joint caused pain and radiation. The duration of 
his condition was about eight months and his 
symptoms were persistent during this period of 
time. Film studies by a competent roentgenolo- 
gist, made according to Chamberlain’s technic, 
showed 3 mms. of separation. One of us (B.J.), 
after reviewing this case, testified before a com- 
pensation referee that the man indeed had this 
sacro-iliac condition. This case was awarded to 
the plaintiff on this basis. A short while later on 
re-examination, a 12th dorsal and Ist lumbar 
neuralgia was noticed. These nerve trunks were 
injected and the entire condition cleared up. The 
man returned to his work with his customary 
heavy duties. There has been no recurrence to 
date more than a year and a half after treatment. 
While the mechanism of this action is speculative 
and difficult to explain, the fact remains that the 
patient was relieved of all symptoms and that 
this same procedure gave us the same results in 
several other similar cases. 


Elicitation of Tenderness and Diagnosis 


ERTAIN facts have been observed to be uni- 
formly present in a large group of cases: 

1. Patients are not aware of the extent or the 
location of the tenderness until it is elicited. This 
is of value in eliminating malingering. 

2. The tenderness may be in the skin and fat 
layer (obtained by pinching a fold of skin and 
fat, or by pin prick); or it may involve those 
branches supplying the muscular layers. In the 
latter type it is valueless to use pinching, pin 
prick or the cotton wisp. Here finger probing is 
necessary, and unless it is done the diagnosis will 
be missed. 

3. Tender areas are not necessarily painful, but 
should be present throughout the entire distribu- 
tion and should be anatomically correct. 

4. Regions of tenderness should be checked by 
normal control areas. 

5. Spontaneous pain may exist at any one or 
more points within the tender distribution. Points 
of spontaneous pain are not necessarily more ten- 
der than contiguous areas of tenderness that have 
not reached the pain threshold. In a preliminary 
study a certain proportion of the cases with ten- 
derness showed a definite reduction of tempera- 
ture as demonstrated by the use of the thermo- 
couple. These cases show a distinct rise of 
temperature following nerve block, usually suffi- 
cient to exceed the normal side. 

6. In making a diagnosis of dorsolumbar pain, 
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the tenderness must be present both anteriorly 
and posteriorly, as illustrated in Figs. 3, 4, and 5. 
Do not confuse tenderness with pain. The pain 
may be complained of at any point within the 
distribution of the nerves, but the tenderness 
should be present in the entire distribution. 

Pain complained of in the anterior distribution 
may simulate renal disease, appendicitis, tubo- 
ovarian disease, so-called “adhesions” following 
operation, etc., and explains many cases with 
normal findings at operation and continued pain 
following operation. This paper is concerned with 
backache, however, and we shall not go into the 
various clinical aspects which involve pain in the 
anterior distribution.'? 

After having made a diagnosis of dorsolumbar 
irritation, the next procedure is to do a paraverte- 
bral block of the 12th dorsal and Ist lumbar 
nerves. If this is done correctly, the entire area 
of pain and tenderness, both anteriorly and pos- 
teriorly, will completely disappear in from five to 
10 minutes. Should it not disappear it is due to 
faulty technic of injection and the block should be 
repeated. Often this condition may overlap a true 
sacro-iliac disease, lumbosacral condition, or 
other similar pathosis. In such a case, all of the 
gluteal pain and tenderness will disappear, and 
pain and tenderness will stand out sharply along 
the sacro-iliac line, or other coexisting conditions 
will be better localized, aiding in making a diag- 
nosis. 


Etiology 


N THE majority of cases we have found as a 

predisposing factor, lordosis, scoliosis, trauma 
and spinal arthritis. We commonly find a short- 
ening of one lower extremity which produces a 
tilt of the lumbar spine and a compensatory scoli- 
osis, its degree governed by the amount of short- 
ening. 

As little as three-eighths of an inch difference 
between the length of the legs is sufficient to cause 
chronic backache and predispose to injuries with 
prolonged pain in this region. In these cases it 
often may be noticed that the scoliosis is evident 
when the patient is in the standing position, and 
is improved or absent in the sitting position. 
Measuring with a tape is inaccurate. It should be 
done in the standing position and the level of the 
pelvic crests and the direction of the lumbar 
spine noted. This can be easily determined after 
some experience by inspection and palpation; or 
most accurately it can be done with the aid of the 
fluoroscope, with wire and water level equipment 
across the screen. 

The following is an outline of the etiologic 
factors involved: 

Group 1—Common: 
Trauma: 
(a) Direct. 
(b) Indirect. 
Postural Defects: 
(a) Scoliosis. 
(b) Lordosis. 
Spinal Arthritis. 


Infections: 
(a) Mostly up- 
per respira- 
tory (Pain 1- 
2 weeks la- 
ter). 
(b) Focal. 
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Pain may be due to any of the above factors, 
either singly or in combination. 
Group II—Less common: 


Malignancy. Blood dyscrasias, 
Syphilis. Local lesions. 
Diabetes. Dermatitis. 
Herpes Zoster. Abscess. 

Pott’s disease. Cellulitis. 


Spinal cord tumor Myositis, etc. 
Chemicals. 

It is not our purpose to blame all of the evils of 
low back pain upon the dorsolumbar region. 
Sacro-iliac and lumbosacral pains do occur, liga- 
ment and muscle injury does take place, but not 
with the frequency that one would expect. We 
feel that the picture here presented in dorsolum- 
bar irritation occurs with such great frequency, 
corroborated by nerve distribution plus cessation 
of pain following nerve block, that it is of clinical 
importance. We know of no lesion of the low 
back, in the region of the sacro-iliac joint and its 
surrounding area, which would cause tenderness 
of the anterior abdominal wall. 


Treatment 


HE treatment of dorsolumbar pain may be 
outlined as follows: 

1. Relief of Acute Pain by: 
A—Nerve block. 
B—Physical therapy. 

2. Corrective Procedures: 
A—Removal of infection. 
B—Postural correction by: 

(a) heel raise. (b) exercises. 
C—Mechanical support, if necessary. 

The nature of the fluid injected and the fre- 
quency with which it is applied depend upon the 
etiologic factors involved and the clinical pro- 
gress of the patient. Most of the various aqueous 
anesthetics and analgesics are adequate for diag- 
nostic procedures. For treatment we have been 
using novocain and an extract obtained from the 
pitcher plant. This latter substance we have used 
for a number of years with satisfactory results. It 
is sufficient for the majority of the cases of com- 
mon etiology. In cases resistant to this prepara- 
tion we use dilute alcohol varying in strength 
from 1-5 to 1-3 alcohol in novocain. 

The various types of physical therapy and me- 
chanical support should not be applied lower 
down, in the region of the patient’s complaint, 
nor in the areas of tenderness, but above at the 
dorsolumbar spine. 

When acute symptoms have subsided correc- 
tive procedures are instituted. These include: 
removal of infection, focal or otherwise; postural 
correction and exercises, if necessary; a heel raise 
for those cases having a shortened lower ex- 
tremity; mechanical support where it is needed. 


C—Rest. 


Summary: 
iy EXAMINING and treating a large number 
of cases of dorsolumbar irritation it was ob- 


served: 
1. That the distribution of the 12th dorsal and 
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ist lumbar nerves covers a much wider area than 
is shown in the present accepted texts, its distri- 
bution being such that it overlaps the region of 
the sacro-iliac and lumbosacral regions. 

2. That irritation of these nerves may simulate 
sacro-iliac and lumbosacral pain or‘ other low 
back pathology. 

3. That the dorsolumbar spine, because of cer- 
tain mechanical, anatomical and clinical factors, 
is susceptible to frequent irritation. 

4. That in a large series of cases, it appears that 
pain originating in the dorsolumbar region con- 
stitutes one of the most common types of back- 
ache. 

5. That dorsolumbar pain develops a definite 
syndrome, with a characteristic area of tender- 
ness, the patient usually unaware of its extent 
and location until it is elicited; this latter fact of 
value in detecting malingering. 

6. That the most. efficient therapy in the cases 
of common etiology (trauma, infection, postural 
defects, spinal arthritis) is perineurial injection. 
It affords rapid relief of pain, early rehabilita- 
tion, proof of diagnosis in several minutes, and 
eliminates or accentuates other conditions which 
it may possibly overlap. 

[The subject matter of this paper was demon- 
strated in scientific exhibits at the A.M.A. Con- 
vention, Atlantic City, 1937; at the Pennsylvania 
State Convention, Harrisburg, 1935; at the Inter- 
state Postgraduate Convention, Philadelphia, 
1938; read before the Philadelphia County Medi- 
cal Society, 1936, Mercer County Medical Society, 
“New Jersey, 1936; International College of Sur- 
geons, Philadelphia, 1937. ] 
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Southern Railway Surgeons 


R. WILLIAM H. FRAMPTON, President of 
D the Association of Surgeons of the South- 
ern Railway System, advises that the 1939 
Convention of that Association will be held at the 
New Willard Hotel, Washington, D. C., June 13, 14. 
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and 15. The Southern Railway’s Chief Surgeon, 
Dr. GLENN I. Jones, and the District of Columbia 
members of the Association will be convention 
hosts. The Program Committee is preparing an 
unusually interesting program, having in mind to 
present a symposium on traumatic surgery, an- 
other on the socialization of medicine, a third on 
the railroad retirement problem, and a fourth on 
scientific subjects. The Arrangements Committee 
includes Dr. A. R. SHanps (Chairman), Dr. L. S. 
GREENE, Dr. J. F. Mircuevt, Dr. W. B. Mason, Dr. 
H. A. Fow er, and Dr. J. H. Lyons, all of Washing- 
ton; and the Program Committee includes Dr. F. 
Wess Grirritn, Asheville, N. C. (Chairman), Dr. 
T. B. Reeves, Greenville, S. C., and Dr. B. S. Lester, 
Birmingham, Ala. The complete program will ap- 
pear in INpusTRIAL MeEpicrine for May. 


Blood Pressure 


— in Group Examinations — 


L. N. Jupan, M.D., 
Medical Adviser for Men, University of Illinois, 
Urbana, Illinois 


HE ability of subconscious excitement to 

| raise the blood pressure temporarily is well 

known. As far as we have seen there has 

never been a measure of the effect of this on large 
groups. 

For this study the medical records of 2577 male 
students of the University of Illinois, classes of 
1940 and 1941, were tabulated. Each has had a 
complete physical examination and medical his- 
tory, including a study of the blood pressure. In 
no case was the blood pressure taken before the 
history and general preliminary survey (including 
measurements and general condition, skin, and 
dental conditions) were determined. In most cases 
other examinations also preceded the blood pres- 
sure determination. 

Students with a systolic blood pressure of over 
139 mm. of mercury were asked to return for a 
re-check, which was repeated as needed until a 
normal pressure was established or until it was 
felt that this could not be done. In that case, the 
student was referred to his family physician for 
further study and treatment. 

In the classes of 1940 and 1941 there were found 
systolic blood pressures of over 139 mm. of mer- 
cury in 13.3% and 17.8% respectively. Of these, 
68.8% in the class of 1940, and 73.1% in the class of 
1941 were found to have normal blood pressure in 
one redetermination. Two re-checks were re- 
quired, respectively, for 5.5% and 4%. Six cases 
required three checks, two required four, and two 
required five, in the two years combined. In the 
class of 1940 there were 23.4%, and in the class of 
1941 there were 20.4%, of those requested to return 
who did not do so, or who stopped coming against 
advice. This figure also includes five who showed 
persistent high blood pressure and were referred 
to their family physician. 
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Definition Again! 


T THE risk of laboring a point we have men- 
A tioned often and stressed considerably, we 
note with satisfaction the growing recogni- 
tion of the fact that “Industrial medicine and 
surgery has become a well-established field of 
medical practice.” The quotation is from the 
article by Hersert L. HANson, beginning on page 
156. It resembles the other expressions of the 
same thought which, of late, are appearing in 
print with accelerating frequency. It uses “field” 
instead of “specialty.” 

The significance is more than a matter of choice 
of words. The terms may have the same, or simi- 
lar, meanings in some applications, but when they 
are descriptive of industrial medicine the one fits, 
and the other doesn’t. The one is as broad and 
general as industry itself; the other as restricted 
as would be the limitation of industry to a single 
one of its many varieties. 

This is convincingly apparent when the doctor- 
patient relation in which an employed person is 
the patient is considered. The relation in such case 
becomes the doctor-patient-employer relation — 
because, when the circumstances which make the 
employed person a patient arise in and come from 
the fact of employment, then the third party, the 
employer, pays the bill. 

With the same employer and the same doctor, a 
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single employee might, conceivably, have a good 
many things happen to him — requiring, in this 
hypothetical series of disasters, the expert and 
special services of a dozen or more of the medica] 
and surgical specialists the doctor would call in. 
These specialists, however, would each be using 
the utmost of his special experience and ability in 
the case of a patient, and it would make no dif- 
ference to any of them whether the patient was an 
employed or an unemployed individual. The em- 
ployed population is but a section of the general 
population, with each part, each individual unit, 
potentially needful of the services of all of the 
specialties of medicine. The status of individuals 
as belonging to the one part or the other of the two 
parts of the whole population, differs only as their 
doctor-patient relation is just that and no more, 
or includes the legally-imposed third-party em- 
ployer with the checkbook. 

Industrial medicine, therefore, is the field of 
medical practice in which all the specialties of 
medicine are brought to bear upon the patient who 
is a patient because he is an employed person, the 
specialties differing hardly at all in their respective 
applications because of that fact. 


O MUCH, then, for the field of industrial medi- 

cine! Within that field, and entirely separate 
from the services of any medical specialist as there- 
in applied, there are legions of special problems 
which are gradually yielding to appraisal and solu- 
tion. Diseases that are purely occupational; absen- 
teeism from causes that may have origin inside or 
outside of the circumstances of work; prevention 
or control of such diseases and causes; the effects of 
fatigue, noise, monotony; coordination between 
work and fitness, physical or temperamental; the 
administrative purview that includes familiarity 
with the work and all of its hazards, “unbiased” 
industrial outlook, and “confidence-inspiring per- 
sonality” — to mention a mere handful of the 
interests of the industrial physician—these things 
and their like, involving the millions of workers in 
whose behalf they must be dealt with, are develop- 
ing a class of industrial-medical specialists. But 
when they emerge they will have far outgrown 
that term, in any of its accustomed connotations. 

The responsibilities of these men are great, and 
are increasing in importance. Their accountability, 
with more eyes upon them, is instantaneous—gov- 
erned, as it is, by the economic necessities of the 
fact of employment, and the three-party relation 
involved in that fact. Their field is broad with the 
breadth, not only of medical science, but also ol 
social science in the general sense, and all the 1n- 
numerable sciences of industry, in their specific 
manifestations. They have much to do, much to 
know, much to learn and experience, in order te 
be on top of the field in which their aptitudes, 
superimposed upon it, find expression. 

Thus they must inevitably become specialists— 
but they will be specialists in anew meaning: The 
devotion of special aptitudes, and many of them, 1n 
the field in which—because of its special require- 
ments—only the best is good enough. 
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Industrial Medicine’s Challenge 
to the Internist 


RUTHERFORD T. JOHNSTONE, M.D.., 
Los Angeles, California 


NDUSTRIAL medicine was con- 

ceived by the humane forces of 
an earlier day, which demanded care 
for the workman with mangled limb, 
crushed skull or broken back.* It 
was born in the operating room, and 
its swaddling clothes were bandages 
and sutures. It was nurtured through 
the years by the surgeon, with the 
hygienist and the engineer contri- 
buting some of its clothing. Today, 
in its more mature appearance, it so 
strikingly resembles its guardian 
that the profession as a whole recog- 
nizes the characteristics of industrial 
surgery only. The diseases result- 
ing from industrial hazards escaped 
the attention of the social forces, 


*From the Special Examination Department, 
Golden State Hospital; read before the Sec- 
tion on Preventive and Industrial Medicine and 
Public Health at the Eighty-Ninth Annual Ses- 
sion of the American Medical Association, San 
Francisco, June 15, 1938; published in J.4.M.A., 
December 5, 1938. 


labor interests and law makers. Oc- 
cupational disease, usually being in- 
sidous in character, lacked the pyro- 
technics of trauma. 

Inevitably, however, under gradual 
liberalization, certain states included 
occupational disease within the com- 
pensation code. Today approxi- 
mately 18 states admit all, or a speci- 
fied list, of diseases as compensable 
if adjudged so. This admission of 
disease to the code, however, has had 
little or no effect on the industrial 
medical set-up, which remains surgi- 
cal in type. The majority of plants 
and of railroads and other industries, 
as well as of insurance carriers, dele- 
gate to the surgeon the authority for 
diagnosis and treatment. Only in 
rare instances is this responsibility 
shared with a purely medical con- 
frére. I do not wish to be misunder- 
stood. I cannot sufficiently praise 
the industrial surgeon for his de- 
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Precise manufacturing methods 


velopment of this branch of service 
to a high plane. He has no more 
right, however, to dispose of the oc- 
cupational disease than has the in- 
ternist to remove the gallbladder. 
Nor, in fairness to him, does he de- 
sire to do so. Inceptive circumstances 
forced him into the position he now 
occupies. 

If, as will be illustrated later, the 
diagnosis of occupational disease re- 
quires trained diagnostic ability, why 
has the internist not been attracted 
to this field? The roster of industrial 
surgery is replete with the names of 
men famous in this field, who stand 
comparable to the surgeons of gen- 
eral medicine. But where are the 
Austin Flints, the Peppers, Cabots 
or Meakins of internal medicine? As 
indicated in the opening lines, cir- 
cumstances commandeered the sur- 
geon and he responded nobly, but 
failure earlier to recognize the ex- 
tent and the importance of occupa- 
tional diseases delayed the entrance 
of the internist. In addition, certain 
barriers repelled both. 

Foremost of these were the stigmas 
attached to this form of practice. 
One was made to feel that he was 
admitting defeat when he entered 
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Roentgenologists who frequently move 
from radiography direct to fluoroscopy 
have found that the apple-green color of 
the Patterson Type B Fluoroscopic Screen 
is a big advantage. It’s a color which is 
easier on the eyes—to which the eyes 
accommodate more quickly. Therefore, eye 
saving—and time saving. 


Other outstanding Type B advantages include: 


Q,, Super-brilliancy— far more brilliant than the 
well-known Patterson “Standard.” 


. Greater Contrast—its sensitivity to softer 


radiation permits greater contrast at lower 
voltages and milliamperage. 
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-.. and has 4 other outstanding advantages 


4, Greater Visibility of Detail—assures fine 
definition; aids diagnosis. 

5, Lower X-ray Intensities— operation at lower 
voltages and milliamperage reduces exposure; 
saves wear and tear on equipment. 

Try out this Fluoroscopic Screen right in your 

office. See for yourself how much brighter and 

all-around superior it is. Your dealer will gladly 
demonstrate it, without obligation. 
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this field. He was led to believe he 
had sold his medical birthright for 
a mess of the charlatan’s pottage. 
Among the unenlightened this opin- 
ion still exists. Would that there 
could be gathered into some vast 
assemblage the entire profession to 
hear another Osler panegyrizing the 
pioneers in this field who shed 
hypocrisy and criticism, eventually 
to write one of the most brilliant 
chapters in modern medicine. 

Another barrier has been the pat- 
tern of medical education. A 
few didactic dissertations, crowded 
grudgingly into a course on pre- 
ventive medicine and hygiene, con- 
stitute the student’s sole contact with 
any phase of industrial medicine. 
That such contact is negligible is 
evidenced by the latest report of the 
Council on Medical Education and 
Hospitals, in The Journal for April 
23, which discloses the fact that, of 
the 78 medical schools surveyed, 
only 18 have a full time department 
of preventive medicine and hygiene. 
Only four schools have a course 
which emphasizes industrial hygiene, 
and only one that I know of has a 
course in occupational diseases. No- 
where in that report is the neglect to 
teach industrial medicine lamented. 

It is apparent that the educational 
system has lacked vision when it is 
realized that 90% of the students 
will have industrial contacts at some 
time in their careers. Postgraduate 
instruction is similarly missing. At 
the postgraduate symposium jn Chi- 
cago last February, every angle of 
this subject was discussed, but no 
one championed a graduate course in 
occupational diseases. Praise was 
bestowed on the high standard of 
graduate instruction promulgated by 
state and county societies, but no one 
indicated that these groups con- 
stantly fail to allot time to occupa- 
tional disease in their graduate 
courses. Even conventions held in 
the name of industrial medicine are 
not medical but chiefly surgical in 
character. I have collected 20 pro- 
grams of meetings held in the name 
of industrial medicine within the 
past two years and, of the 198 papers 
read, only 29 dealt with occupational 
disease. 

The 1936 Fortnightly of the New 
York Academy of Medicine was a 
course offered for the study of 
“trauma, occupational disease and 
hazards.” Of the more than 25 pa- 
pers read, less than five dealt with 
diseases of occupation. Perusal of 
the program of the American Col- 
lege of Physicians, which met in 
April—truly a postgraduate session 
—fails to disclose a single correla- 
tion between the diseases under dis- 
cussion and those of occupation. At 
the California state medical meeting 
in May, the p:ogram of the section 
on industrial medicine disclosed the 
ridiculous brevity of six papers. 
Three were statistical; three were 
surgical. This is pathetic when 0c- 
curring in a state where, from the 
beginning, occupational disease has 
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had a broad coverage in the com- 
pensation code. 
A third deterrent factor is the in- 


different attitude displayed toward | 


this field by the medical press. One 
suspects that articles on industrial 
medicine are rejected as so much 
trivia. If the practitioner is to be 
informed of existing problems in in- 
dustrial medicine, it must be through 
our universally read periodical. 
What is this exigency which occu- 
pational disease presents? What de- 
mand is created by it that the sur- 
geon, hygienist or engineer cannot 
fulfil? It is diagnosis: diagnosis of 
innumerable conditions outside sur- 
gical experience and beyond the 
stage of preventive medicine. It is 
rendered absolutely paramount by 
the requisites of the compensation 
law. Basically the same in all states, 
a condition to be compensable must 
arise out of and in the course of em- 
ployment. It must be distinguished 
from diseases which occur in spite of 
one’s occupation, not because of it. 
On this distinction rests the whole 
structure of workmen’s compensa- 
tion. Time prohibits the verbal 
screening of this pantomime as en- 
acted by occupational disease in the 
theater of industry. A terse para- 
graph picturing this parade of para- 
digms is necessary, however, to 
further the theme of this thesis. 
With the exception of actual 
trauma, probably the most frequent 
condition to confront the industrial 
physician is pain in the lower part 
of the back. Usually it is not com- 
pensable and too frequently is in- 
correctly diagnosed. Differentiating 
a sprain of the back from myofasci- 
tis, referred pain from kidney or 
gall-bladder, tuberculosis or a malig- 
nant condition of the spine, pain in 
the cord from syphilis or pernicious 
anemia, a tumor or abscess, or a 
congenital or structural derangement 
tests clinical acumen to the fullest. 
Silicosis may simulate tuberculosis, 
cardiac decompensation, bilateral 
bronchiectasis, asthma, a malignant 
process or mycotic infection. The 
heart presents prodigious problems 
in this field. The sudden death of a 
workman is frequently attributed to 
trauma, when in reality a fall, injury 
and subsequent death are often the 
result of aneurysm, ruptured valves, 
coronary occlusion or _ cerebral 
hemorrhage. Estimation of effort as 
a Causative factor in cardiac accident 
is a frequent problem in industry, 
not commonly arising in general 
practice. The presence of diabetes, 
Syphilis or perivascular disease must 
be determined in the case of non- 
healing fractures, wounds or resist- 
ant ulcers. Time prevents discus- 
sion of anthrax, actinomycosis, un- 
dulant fever and tularemia as occu- 
pational conditions. The dermatoses 
are abundant and confusing. Lead, 
afsenic and mercury’ absorption 
mimic organic disease. The deleteri- 
ous effects of noxious gases and 
solvents simulate organic disease. 
This brief discussion is only one 
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EAT-FAG is a reality — an unseen but actual force which costs 
industry thousands of dollars every time the thermometer climbs. 


Hot days and heavy work make men sweat — and unless the salt that’s 
sweated out of their bodies is replaced, Heat-Fag takes its toll, pro- 
duction sags, and profits suffer. 
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reel of the entire picture but is suf- 
ficient to indicate that the situation 
demands keen diagnostic perception. 
Does it seem reasonable that the sur- 
geon, occupied with surgical diseases 
and trained in_ surgical technic, 
should be considered capable? Can 
the practitioner, neck high in the 
ills of his community, fill this posi- 
tion? Can the industrial physician, 
engaged in the practice of some in- 
dustrial surgery and some com- 
munity surgery and in a general 
practice, be relied on? Is it not ob- 
vious that the desideratum is the 
internist? 

A further challenge to the intern- 
ist from industrial medicine arises 
out of the present social unrest in 
America. Social security, old age 
pensions, unemployment insurance, 
health insurance and other forms of 
the vast socialization program will, 
of necessity, affect industrial medi- 
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cine. I have stated that only 18 
states today have some form of com- 
pensation for occupational diseases. 
How long is this status likely to pre- 
vail? A socially minded government, 
an ever aggressive labor organiza- 
tion and a socially conscious work- 
man will soon force into being 
throughout all the states compensa- 
tion for all types of occupational dis- 
eases. When this occurs in the states 
as yet unacquainted with this prob- 
lem, what part of the profession can 
be most quickly relied on to differ- 
entiate between communal ills and 
those arising from industrial hazards? 
Furthermore, compensation  insur- 
ance is in grave danger of becoming 
too broad. Unless the profession has 
the proper perspective and under- 
stands the philosophy behind com- 
pensation, this form of practice will 
extend into social insurance and 
thence into state medicine. Thus 
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the internist may be the buffer be- 
tween organized medicine and the 
actuality of state medicine. On his 
ability to differentiate the natural 
ills of life from those arising from 
occupation may depend the preser- 
vation of general practice. 
Anticipating the widespread ac- 
ceptance of the occupational diseases 
within the compensation code, a few 
prophetic voices have intimated that 
when this occurs the burden should 
be delegated to the community phy- 
sician. I most emphatically protest 
that idea. The functions of the gen- 
eral practitioner have been well de- 
fined by time and tradition; 75% of 
the population still depend on him 
for their care and need him just as 
he is. To impose on him the addi- 
tional diagnostic problem entailed by 
the occupational ills of 50 million 
workers, not to mention the paper 
work involved, would overtax his 
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Changes in Alkaline Reserve as indicated 
by change in the CO2 combining power 
after administration of consecutive thera- 
peutic doses of Alka-Seltzer or Aspirin. 
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5 = CONFIRM the value of Alka-Seltzer 


as an effective agent for the relief of 





certain minor ailments an extended 





series of bio-chemical studies has been 





conducted. 


The effect of Alka-Seltzer on the alka- 


line reserve of the blood as illustrated in 





the above chart is only one phase of the 
investigation. A detailed and compre- 
hensive description of the experimental 
and clinical findings will shortly be avail- 
able in the form of an illustrated book 


which will be distributed with our com- 





pliments to interested physicians. 
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CONCLUSIONS 


In experiments conducted on average, 
normal adults, results demonstrated 
that 


] The administration of Alka-Seltzer 
* increased the alkaline reserve of 


the blood; 


The consumption of Alka-Seltzer 
reduced the acidity of the urine; 
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The administration of aspirin had 
no significant, uniform effect upon 
the alkaline reserve of the blood. 
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time and capabilities. In addition, 
in protesting I am mindful of the 
welfare of the workman and the 
rights of the carrier. The reason for 
this objection can be illustrated by 
a few random cases. 

Stooping to pick up a board, a 
workman experienced disabling pain 
in the back. Cursory examination by 
his physician resulted in a diagnosis 
of sprained back; physical therapy 
was prescribed and 10 weeks’ com- 
pensation awarded. A_ subsequent 
check-up revealed a malignant pro- 
cess of the spine. 

An employee of a pottery company 
was sent to a nearby industrial sur- 
geon because of a cough, loss of 
weight and increasing fatigue. The 
surgeon’s technician made _ roent- 
genograms of the chest. The films 
appeared grossly abnormal. Knowing 
a silicosis hazard existed where this 
man was employed, the su-cgeon 
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combined this fact with the ab- 
normal films and the symptoms to 
conclude that the man had silicosis. 
Rest was ordered, and eight months’ 
compensation resulted. Referred ex- 
amination revealed the pertinent fact 
that the man was a shipper of the 
finished, boxed product and had been 
employed only one year and never 
before where there was a silicosis 
hazard, A sister with whom he lived 
had died two years previously of 
tuberculosis. Tests of his sputum 
were positive for tuberculosis, and 
the roentgenograms showed cavita- 
tion but no indication of silicosis. 
On the other hand, a woman aged 
36, who had been employed for 14 
years by a manufacturer of abrasive 
scap, consulted her community phy- 
sician because of severe and increas- 
ing dyspnea. Cardiac decompensa- 
tion was the diagnosis. Complete 
rest was ordered and digitalis ad- 
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ministered. No compensation was 
awarded. Constant rest and gallons 
of digitalis resulted in no improve- 
ment and a consultation. The girl 
had advanced silicosis. When in- 
formed, her first physician was at a 
loss to connect soap making with 
silicosis. 

A community physician diagnosed 
multiple sclerosis as lead poisoning 
because examination showed lead 
absorption, which, however, was 
normal; it did not show any lead in- 
toxication. A baker went uncom- 
pensated for 10 months for an 
asthmatic condition due to the wheat 
flour with which he was in daily 
contact. I cite these few cases not as 
indictments against the practitioner 
but as instances involving factors 
ordinarily outside his training or ex- 
perience. 

The American Medical Association 
has wisely insisted that neither the 
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that is done, the pa- 
tient is to return to his 
community physician 
for treatment as indi- 
cated. If the internist 
is denied the right to 
treat the patient, then 
the existing tendency 
to make the condition 
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to obtain fees for weeks 
of treatment will be 
removed. Equity to the 
workman and the car- 
rier will be assured. 

In conclusion, I offer 
no apology that this pa- 
per has not dealt with 
guinea pigs or _ test 
tubes. Medicine needs 
guidance as well as 
science. Industrial 
medicine needs _ not 
only guidance but more 
abundant sir recognition 
| as one of the import- 
ant medical specialties. 

This must be obtained 
| by focusing the atten- 
tion of the entire pro- 
fession. 
The manner of action 





employer nor the insurance carrier 
shall discriminate against the com- 
munity physician in favor of one of 
his own choosing. In full accord, my 
proposal does not violate that princi- 
ple. There is no violation of that 
principle when the family physician 
refers a patient with an unrecogniz:d 
heart ailment to the cardiologist for 
diagnosis. Once the diagnosis is 
made, the patient returns to his own 
physician for his after-care. The 
same policy is carried out with many 
other conditions requiring a diag- 
nosis. The proposition that I ad- 
vance is similar. In every city or 
community let there be formulated 
a list of the recognized internists or 
diagnosticians. Have this group 
certified as to fitness by the Ameri- 
can Medical Association. They 
should be independent of contract or 
affiliation with any employer or car- 
rier. Permit the employee or patient 
free choice of any one of this group. 
A recognized body having thus been 
established, let every patient with a 
questionable diagnosis or an esti- 
mated temporary disability of two 
weeks or longer be referred to one 
of this group for diagnosis. Once 


and the answer to the 
challenge outlined in 
this thesis had, I believe, its incep- 
tion one year ago, when too tardily 
the Council on Industrial Health was 
admitted to the American Medical 
Association. At its first meeting in 
December it was decided to “procecd 
slowly.” Such a decision is incon- 
sistent with the urgency of the 
situation. This council should im- 
mediately join with the Council on 
Medical Educaticn and Hospitals to 
bring about a readjustment of the 
medical school curriculum in order 
that occupational disease may be 
elevated to proportional importance. 
It should insist on a fair representa- 
tion in the postgraduate programs 
of the county societies as well as in 
the sectional programs of the state 
and national meetings. Cooperation 
with the American insurance group 
should be sought so that common 
problems can be solved. Through 
such mediums—the medical school, 
the postgraduate system, the medical 
press and the insurance group-—--this 
new body may so function as to in- 
duce the present internist, or the 
future physician, to accept the chal- 
lenge which industrial medicine of- 
fers. 
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THE OCCUPATIONAL 
DISEASE PICTURE 


ONOCCUPATIONAL diseases 
Patient and his Doctor with reference to his 
sickness. OCCUPATIONAL diseases, however, 
involve the Patient and his Doctor with refer- 
ence to his sickness AND his employment. 
And, in addition, and MEDICOLEGALLY, they 
also involve some and often all of the following: 
EMPLOYER — who pays the bill. INDUSTRIAL 
PHYSICIAN—in his professional and employment 





involve the 













responsibility, regarding the employee in terms 
INDUSTRIAL NURSE—liaison 





of economic status. 
hetween industrial physician, employer and em- 






ployee. INSURANCE COMPANY—as intermediary 
for investigation, prevention and payment. 





ATTORNEY — prosecuting and defending claims. 
ENGINEER and INDUSTRIAL HYGIENIST — investi- 
gating and eliminating or controlling hazards. 
COURTS, COMMISSIONS, BOARDS—adjudicating or 
arbitrating cases. PUBLIC HEALTH ADMINISTRATORS 
ORGANIZED LABOR 







interested in environment. 
-with relation to the employee’s best interests. 
LEGISLATURE—passing and amending laws. 
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I. Causes of Occupational Diseases. 

II. Standards of Permissible 
Exposures. 

. Industrial Dusts. 
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problems of the present and the future. 
is essentially a book for everyday use 

be put on the shelf for reference, but to be 
kept on the desk within quick reach at all 
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of the occupational disease situation. An- 
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brings to all of it the means of adaptability and 
orientation. The author is well known in the 
field of his book as having lived and worked 
for many years in the midst of the developments 
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The incidence of bone injuries in the traumatic era in 
which we live demands full consideration of diagnosis, 
primary treatment and aftercare. The authors have suc- 
ceeded in covering all three phases in detail. 


The first section of the book is devoted to matters common 
to all fractures and affecting all physicians and surgeons 
handling skeletal injuries. It includes chapters dealing 
with the manner in which fractures and dislocations are 
produced, the physiology of bone repair, first aid and 
transportation of fracture patients, and the complications 
encountered during subsequent care. Workmen’s Com- 
pensation Laws as they pertain to fractures—and the 
Medico-Legal Aspects of fractures are also fully discussed. 
Part II, the major portion of the book, considers “Diagnosis 
and Treatment of Specific Injuries.” The treatments des- 
cribed include the older, tried and true methods with less 
elaborate equipment as well as the new techniques of pre- 
cision. Open operation, bone grafts, metallic fixation of 
fractures of long bones, skeletal traction, ambulatory casts, 
flanged nails and metal spikes for fractures of hips, all 
receive full recognition. 


Some conception of the comprehensive coverage in the 
book on the various types of fractures may be had from an 
inspection of the section devoted to injuries in the region 
of the hip. One hundred pages are devoted to injuries in 
the region of the hip, and forty-two to fractures of the 
neck of the femur. The diagnostic mensurations of Roser- 
Nelaton, Bryant and Morris are well described and illus- 
trated. The Whitman, Leadbetter, and Cotton closed 
methods are described under operative procedures. With 
internal fixation are given Smith-Peterson’s direct vision 
nailing, O’Meara’s modification and several procedures us- 
ing mechanical guides. The technique of Austin Moore is 
described, and reference is made to the methods of Telton 
and Ransohoff, Gaenslen and Knowles, and Henderson. 
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This new book correlates recent ad- 
vances in the interpretation of the 
structure of the hand and forearm, with 
the particular patterns exhibited by sur- 
gical infections in these parts, and with 
the rationale of the surgical means em- 
ployed to cure these infections. By A. 
C. J. BRICKEL. 300 Pages, 153 Fig- 
ures, 35 Black and White Illustrations, 
10 Color Plates. Price, $7.50. 
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Every method of treatment — surgical 
and otherwise —is given in this recent 
edition. Operative procedures are fully 
covered. Eight chapters are devoted to 
the injection method. By LEIGH F. 
WATSON. 2nd Ed., 591 Pages, 281 
Illustrations. Price, $7.50. 


OPERATIVE SURGERY 


This surgery is the experience of men 
living, working day after day in the 
operating room. The technical steps of 
all the operations are always described 
and the indications for the operations, 
and frequently the underlying anatomi- 
cal considerations and physiologic prin- 
ciples that are involved are discussed. 
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